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Abstract of JP1 0334525 

PROBLEM TO BE SOLVED: To enable high- 
density recording and reproducing and to improve 
recording and reproducing speeds by arraying plural 
pieces of needle-like electrodes, recording 
information in parallel with the plural recording bits 
of the prescribed region of a conresponding 
recording medium or reproducing the plural 
recording bits by the needle-like electrodes arrayed 
in plural pieces. SOLUTION: The recording medium 
10 is formed of an electrode layer on a substrate 
and a charge accumulation material film of SiN or 
the like which is a hetero layer or dielectric hetero 
layer thereon. On the other hand, a recording head 
HP is constituted by integrating plural pieces of 
conductive cantilevers 22 having the needle-like 
electrodes 21 at the front ends in parallel. In the 
case of recording, prescribed recording pulse are 
impressed on the cantilevers 22 to record 
information on the recording medium 10 by locally 
implanting or releasing electrons to or from the 
carrier traps existing near the SIN film. In the case 
of reproduction, the recorded information is 
reproduced by subjecting the local surface potential 
of the recording medium 10 to the detection of the 
static capacity changes between the charge 
implanted regions and non-implanted regions by 
operating plural pieces of the needle-like electrodes 
21 in parallel. 
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So 

lit I. ^ t mmttmsm i iemi7)ieiii:>fft. 
ii«5^«3 ] ±iimm.mmmhmE^ 2 o v 

0 0 n mtATt-ri. ^ i: S:#Si:-ri)ii^« 1 im<Dsi 

mm. 

mimnm i umxTttizt ^mittm^ 

1 0 ] kmrnmrnt. u a 

[ wmm. 1 2 ] ±ieisiM*{i . ^fsm«sW^4o^M 
sr^-t^ c: t mwittmim. 1 1 le®<7)iel*:^^a. 

mitth'yti:< t i 1 mx'h hzt mwLttmsm 

^^M^^i-hnMwm^^^hztiimitthm 

[ 1 5 ] ±ieieiiji«c{i . g±atc«^ ^^r 
t !> c t $:!tfmi •ri.fi^js 1 tmmmnm. 
I wm 1 6 } ^^mt tz\t^mtm(r>mAz j: 0 



{ mim. 1 7 ] mmMiiz 1 0 ^lei* f «y h t^ieij 
{ mm 1 8 ] m^m% ^ l . ±ieEiim & 

I mm 1 9 ] mmmmmw t nmmm^ 

mm 1 6 lemcos^:^)^ . 

[if^3S2o] ±mmmmzmh%n.mmj& 

tmm 1 6iaijcos^:frft. 
m'm-&<^^\tm^wik<m'\^m.^z j: o i^tH l . le 

I mm 2 3 ] ±iei+^^m«i(oi)^it/j^^{a^ .axz:^ 
^'<zx^^^ti>zti'm.ttmm2 2%m(rm 

\.zx m\^ti>zt^mmtthmm2 2%m<m^ 

imm2 5 ] ±ie=&i+^^{c*>v^T , ^^mm 
mim^nmifx^'tthztimLt-rmm 

[ mm 2 6 ] ±iSieii«Eft{s . ^^^jrvy-yr^ 
t-Thztmrnt-rhmmi btimm^-nm. 
{mm2 7 ] ±mmMw\,i. imM^^Tum^^ 
-fhzb iimmt t6 mm 2 6 tmrn^um. 
ii»^«2 8] ±simiMmi. 2mvxt<^m.w^ 

m2 7Mmcom.ijm. 

I mm 2 9 ] ±Miimmmi . mm^ i^v^ ymt^ 

t ^^mt tmm i eiemcoii*:^^, 
[i»*Ji3 1 ] ±ieie«i«iE«s{i. ^mmmmmm 
Sr*t I. c t ^mit tmm 3 oibsoii^:^^, 
imms 2 ] ±immmimmii. v-ous ym^-^ 

miitii>'ji'^j:< 1 1 1 mx'hhz t nmttmm 
3 1 Mm<Dm±i}m. 
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(omii f -y h i:mnzMmt it the. 

[ imm 3 6 ] ±ie#i£ii t' -yhizs m\i}±mm^ 
c7)tt$6^s^-ri.^i:^#Sitfc-ri.ii*Ji3 5iaKc7)ie 

mxim<^mtt' -y h t:mi.zM±'ri z t ^:mLtt 

w&t. 

m^m.mzmiwmmtfzii^^^mcr>miex o 
m.(r>imi^'y ymm^tiummi^t^^L. 

[»*3i4o] tmmmzi^LxmT^mtihmL 

[ ii*ja4 1 ] ±.itm\mmmmmmzn lx^^ 

[1**314 3] tmmentxm^m^ixhm. 
Hi^mLmixtzi^^^\,zx "oimmumzmi 



imm.mmzmhmm%mtzmnzs.<7m\m 

M^ztih ^ t ^mit-thmm^mm, 

{ is*«4 4 ] ±m\^mifimmmzn Lxnm 

■tt:itmwiti-hmmA 3tm'^m%M^m., 
[it*354 5] ±ie#ieijt' y h{i. 3m&±mm 
i^th:Ltmmtth m-m. 4 3 tmcr>mm^m. 

mmmmzii n h mmnM t fz\mnMm.<n^iw 

iis*3H4 7 ] ^Mimmmzmmmmmtzii 
tmmM.<omU}^mm&mmmmzMbxmm 
m^ttxm^tii^Lbmmtthmsmeim 

[ m^m 4 8] ±ia^ ^ y >- A ^ ^ u (i . ±iaiei*s 
^mm.mmMcr^iziis txnmz^m^tix i c 

[000 1] 

0. mmn. s^^a, ie«is4jistcw 

[0002] 

^yT'?ymiZ'mt^tii>iimMmiSim. r- 
97 7^Mzh\^x. nmmm. nwM±'<znth 

W^ti^tk^mt.->x\^^, 

[00033 Wk. 7 yfhrry ^^^.xtmw^jinmmi. 
10 004] z.titi<r>^x\ ¥^«t^t'J(i. ^(^mk 

^%mt^tz\'s<m^^mtz-txoti:. 'skt\f'yts:< t 
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[ 0 0 0 5 ] -:^r, Mm^mmmizt5\,^x . izm& 

[0006] Ltitx\ Mm<^m>,zii\^x . -e^oia 
^m'\'-^<'thm^tim^^j:^tix\^htiK 

0 0 n mim<^^mWV-il'-%m.ifiWi^^fltz^^X' 

Um^^:m^t,zA-^^<thZt\iX't^j:\\ m. 

(^ijm^m^^xtwM 1 0 0 n miiiTcoiiMm.mm, 

tiztimu^t^tLX\<^^> 

10 0 07] tti. mmm<7)m^zt3K^x h . mz^^ 

-Y^f^^^iza^^x. mMmm^'^yv (mr^ 

mmcom^<r)^mx\ woEfsi oo nmiiiT^oieii 

[0 0 08] Zcr,Xd^j:^Ucn^. jfi^, Hi^, ^^iZ 

[0009] mm. wR-^'?-]yK)v<r>mWi%mmi^ 

h y^vU^fgitll ( STM : Scanning Tunneling M 
icroscope) , W.T^^M^ik ( AFM : Atomic Force 

Microscope ) i)^mL^ti. <r>nm)mmmasm 

yy^-y^^ ( SPM : Scanning Probe Microscop 

e) tix%mix\'^i, 

[00 10] C:^l/i>STM^AFM{4, ^^iZ7 
9-^:^ti>^WLtLX^mX'h'0. Ztli.X\ STiVl^ 

A F M $r ffl I ^tzmmmBmmcou^tm^ ^tLX\>^ 

[00 11] x^y7=}--H:;^?c7)^x-hft 
^{4. S iaf^s±t;S i OjMtJil/S i Njg$:Jg^L 

/iNOS ( S i N/S i O2 /S i ) ISJtcOiBIMf+c^ 

( SCM : Scanning Capacitance Microscope) Srffl 
»r\ S?&S>*'J'^<0loffl<7)nrSgttJ'^LTV^S (Jour 
nal of Applied Physics, 70 2725-2733 (1991) ) , 

[0012] NO sigjt«^ie^m-c(4, s i m^t s 

[00 1 3] ±^c7)7X-h^OSf|£t-{±, NOS:^jt 



ibthztiz^'^xm^th. t\>^o:fjmti^t(^tix\>^ 
[00 14] z(Dimi,zjih^. m&mmit^j:\<^ui 

■hmmmmmmxhht^tix^^^, 

[00 15] 

tix\>^nzti:t*). mm^mm^x\>^^j:\,\ 
[0016] ±^^j:mmt IX. mm^. 

[ 0 0 1 7 ] -e LT. wm<^ij&xu. 1 007)121^^'/ 

^^hfzib, mmmimA-^im \::-yh<^±^^ xwm 

[0 0 18] t/t. mzM^^^ifzm^. mm^:f}y 
^u^^-^mm^-ttzmx-mm^^tmiati z t 

m\.z\!cKx'^±<r)mj>ix^ < . m^m. mm,m^ 
[00191 ^zx-^i^mm. %tm^mmm^m 

[0020]$ hi<z. ^m. ^mzi. 

hZti^mtth. 
[002 1] 

tzm'm.mzii\^xmM%^mtfz\iumm<^m.^m 
z L . «^<7)iBi* t' y h ^mmmth z t ^:mLt 

t^i><7)X'$)i>, 

iism-i^mcoKmzi 'om^coimt' -y hmm^tirz 
mmmznt. mmm^tLfzumM^mMf^m^ 
it. ±MiEmmmzmfi,mmm&.t tzimmm&<7)^ 

[ 0 0 2 3 ] $ ^>i:, *^Bfltoiaiis±:^ftJ4, mm, 
mtifziim&i>z^ti^'timEimiiL. mmi^c^ 
M\wtmzM!^uzm^m^iz}i\<^xm^¥mtf::ii 
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mLm^tLfzimmm^mmm^it. ±Bimmmz 
[0024]-:^. ^^m<Dmmmii. ^fimsE 

m^zi <o±mmMmzm^<^tmt:y htimmzmk 

[0 0 25] tfz. :¥m<^n^i^mi. iaii«*t:« 
L X fflw^i) $ ill. mmcoimmm t . d\^mmi>z a tt 
im^mtfzummcoRmzx'omicoim^:^"/ 

c 0 0 2 6 ] $ (i> t;. ^m<7)mm^mmii. tmu 
mzictixmici^m^timmmmmt. m^mm 

^ixfz$im.m<,zx o±mimMmzmm(oimt'-y h 

[0027] *^B3{i, mmm^^ti>mm±^& 
{\,^h^i^y V ) izx otent'-y h(onmttzim± 

[0 0 28) z^x\ smhh\mmE.^zmLx . mi 
{m\m^:nfth, mnLtzi^^imB(m.ifim^B.^z 

[0029] ^C7)J; 9^Mfi|IEII, M^IS^^Sffl^l. 

[0030] ^ttz\xm.<r)tz)^(7)i\immi. s i 

X\ ^-<ry\ y h' $:1SS(t / 'J x y ^ ^cti-'N'f U y 



[003 1 ] itgc (0ii;t{fi ooffli) mm^^Y^m 
\i^xnmz>^m.cri%mmo^ .h o . leniES*^* 

-<7)A..y Y^m\^XUm-h^b\k/<X 1 OO^i:'^- 

mmi:>mk^zm<th:itti^x'^h. ^t^^z. mk<m 

itfcV^ti. 1 0 0fflc;)||*'S7 KS:|5)ll#tzffl^^|>c: 
[0 03 2] L*»i, -ecOS^tZjoV^Tti, ^'yY<m 

^%m^im%uzn\^xmmMtL . n%m},z 

wm.ziK\^)r^m\mz'^x. m.th^t\.ziy)>^ 
mm^^ y F (it««ii) (nfwm'^t y^xmrn^z 

[0 0 34] ^cOiat:. ieil^<^(C^LT^>y F^^^ 

[0035] %tz. immt. leiit'-y v\iZ3my±.<r> 
mkkim L . leiif -y f \izmt htitz 3 iiiii±c7)ttfg 

$-S^LTiJ:v\ 1S!*02fflieiii:JtlSLt, R-o 
S^W!a$l^'ST\ 'ff?fiOiBI|^E^ij'-^< h 1 1 . 5 

[0036] ii^. S^'v-y Fom/jN^fi[<7)^ttit{i, 

\t. %mtfz\i^^^'y Y<r)m^m^Mm'\^^^^'^^z 

<^^WLm<7)imi:'if^^tim^x'h'oxii^ m\tmm 

[0037] -rcoj; 0 iz, ^^mizm^xii. amm 
izx im&mMizx 0 mmmzM t . wm^&tfzu 

^^^mcoR^zx ^mti:mmmmtfzim^-y 

^^^2:H-^:*v# < (MHzjJ--:^^) , /n'^^^ScS: 
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[0038] 

SIBIlii*! 0<OS*1ifi£5rSKt, m (a) 

i>mmmi. mt^i i sffitcTgpm® 1 2 . ^siaic 
[0039] ±iiWMmmmmii.. mm. s i Oz 
[0 04 0] s/c. HI (b) iz^s^tLhmmmi. 

[0041] ±iBaf+: 1 1 ti. iMLtz s i m^mff)^ 

mi^mmz x-^x m^-t ^zt ti^x- ^ii:><^xhh . 
z(r>mm it)^mmm<r)m\^^mwm¥X'ibim^. t 

0{3*ti-|)^®«t*J:oT(S. m^i ll-^*«#c 
CO:^tii3V^-Ci. TSPmSl 2$r€fflS-ri)Ct 

[ 0 0 4 2 ] clii f>iE$Mft 1 0 ^mfS.-tinMwm^ 

)^-'j9^)y-^'^. LPCVD (Low Pressure Chemical 
Deposition)^, MOCVD (Metal Organic Chemical 
Vapor Deposition) ^TH^^S, %%mm'&. 

[0043] mimk- 1 0 \,zm-h'^%(rmmm,i.. 
mm\iz\,mm))wmm. (afm) ^^t-ri.. -r^ 

[0044] z.<r)mmwmmm^zxmmmi;if^ i otc 
ti>m'Witiy^vn-\<zum%syRifi\'^R i <2 

Wmm^iZS i N^#ia ( S i N/S i Oj^E, s 
i N114') {I#«t^='fA'Urh7 y7"t:aA^^c{±J5c 

[ 0 0 4 5 ] LT, z<r>mfS^mf,z%-^ifimK^tz\m 
\i!,^ixtcmi.izni. m^comjE, 0ii;c{f9vggc7)yN' 



TS i Nli^jff ( S i N/S i Oz-^ffl. &1>'S i N)i 

[0046] tfz. zff:itmmmzi.ti\i. ^mu^^ 
ixtz'^m.<^±.^zmL\^^m<r>^K.tm^'^o . ^^b^ 

hit-f^-y^ hti^^XM. Zcot-^'^-y^ hi^z 
[0047] -If. ^<7)tmWmcom^iii Lf ^;b*>S 

^ynKmconmrnm-rizbiz^^xno, -r^ 
t tx. iimtifz'^mimnM^-^ YX'tk\&thz 

mi. mLcn^-yY (it^Sfii) \,zX^m^z^hix 

[0048] uui, ±^LJt J: 0 iz. mim. mm 

[0049] tfz. tmtt:im±^'y YiiS i cr)-?-( 
izLXC03ilR.7t:cy'}-y^im^m^^Xim-thfzib. 

s i mmmmi^mimimmti z t mmx\ m-co 

X'. m. mm 1 0 om) ioieii^-y HSrsv^Tism* 
Tioomt^i.. tti. wmmnzh^^x tmwic^ 
t^o, in^m^mMtmix^mzm<tizt 
4^ -J Y i nm\,zm\^ «. c t j; o 

[ 0 0 5 0 ] JiSiU^ J; die. ia«l*3J;{/M*(3{±2 0 

y&i'<^mms.x'X\.^i)\ m.\.ztmmmmm. m- 

m<r>^it\,zX -p -Cl 0 V\!XTtth Z b t<X't ^ . i 

fz. ^^OTti^hy^-f\^thS i 02^!mi:n<i-^ 

ztizx'o. m^wmmmm<^^ ^ v 7(r>^ixiz£Wj: 

•y h'coM^iJJg 1 0 0 <n^. 1 1' -y h lit *3 <7)|ef 

mm.'Ai, i^x't. 1 M z aJicosj$ii4*<t' h . 

[005 1 ] Ltzifin X . -y KcOM^iJig 1 0 0 co 

1 1' -y h S/i 0 $ <i> {zmm^Zth Zti)^ 

I. , ^ it , S^'s y K5fe^«<7)|i$i|£@ j,Jn$ < 

-ri>C:i:t3J:'), ieiiMJ^<^iISS-5 0nm~l OOn 
mWM.tthZ}:.i)K'%. m.^<r>'^±^'yY^m^^rz^ 
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[0 0 5 2] It^h. -e^OS^tCfct^XJi, ^-yVCDii 
[0053] t^j:h-h. ^^'JThy-y ri^thtm 

mmz^^-^jr^mmiizmx. ^iii-ti^ti,zx^^ 

[00 55] tfz. Z<^mmmizXiriii. 1 1'7 

fz 0 iz3mi±.<r)mtimtti ^ t i>^mx'hh . 

[0056] Cc7)#-<7)/\./ F^fflv^fciEf*®ilt;: iii 

)\^x^m^6zt^zxommmii^mmx^m< lx 
h)i>z. 3mcowmimti>Lti)^x-^^, 

[0 0 57] tfz. m-^-y ^'SrfflV^/:! 5fiiiail^ff 3 

[0058] ffi$g" o"<^ieii{i, ^<7}%Bm\,zmhm 

gi5tZtJ{tl)^aDmfi*i- 3 5 1 5 m V . ^fg" 2 "<0 

iBiiti. ^<ntmmzmhmmmm^- 1 o-+ 1 o 

5-+3 5mV, tl$g"4"(0iei*«4. ^<mM^ 
fc:jDftl>^ffimfi*^'4 OmVtLh. 
[0059] ^-'s-y HSrfflV^/itt|gco»#ji^^t4, r 

yx-^^-t-xi 0Vtfz\i.7°yX-7A^X6V<7^%KJ^^ 

[0060] -H. mmmiM^r^ rSrfflv^l.^ 

^'mSi. &l/t';?.-7;^Jim^5S^m«s)i (BS 
T) . ttzii'yiVayM^^ym^(PZT) ^^Ht 

R Kl 0V<7), ^i.tf:ftl;ffi?:>5V(7)yNVl';?.^S:Ep 

[ 0 0 6 1 ] -e tT , ^<7^u%'9tmti^KW,Lfz%.mzn 



-th^ t \,zx 'omim^izm.Ltz nwjf%<r>^^^7t\.z 
mLxmmmcom^rfio , m^<<mm.mm\:: -y b 

[ 0 0 6 2 ] UT, ^(r>immm<nm^\i:> it^^b-h 

[00631 mauTtn^^-y H ^:'^\^tzmm±(^^ 

[0 0 64] hMi. imUii^tLX. ^-^<i:t h 

mt^zti.'^mx'hh. 

[00651 zff)Mmmmi. %<r>m i iz^^ttmmi^ 

[0066 ] Clos i Oimzi.hVy^^)vmi, -fJ 

^mm.^iLtixfz'fmm^w^A.x'^<^±.T^zm^ 

<^^miiZi5\^X^m^l>zWM(0 h y ■yyi:mm-^^T 

[ 0 0 6 7 1 cc-c\ tm^^^zmityTLttLtz-rym^ 

U^yUiOail^^-V D T h 5 -y 7°lC^oTV^& . 

Xii , as 1 0 n mOT. •eiO^<7)gg|i{i 5 ~ 1 0 n m 

[0 0 68] Z^itX^iihm'FcOlji^ii. ^A-ijrh 
7 «y S i -y H b <^H^ h ^ ^-/l-^M 

Oi?^ , J: ?/ieilK y Kt'cOiBllB^coaMm^m+cO 
:*:#$^r4:tcfiaft-CV^|». 'Jr h7 y 7*<0#S 

5x1 0" — 1 X 1 O^^cm-^X'hl. tfz. — O 
cO=Jf y r h 7 -y riC{4^aii<om-f-S- h ^ -y 7^1) C 
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[0069] ^^VT (m^) mim^-y vtm 
m:i^<D s i ««5 i: (Dmizmmcoi^'^ t im<om:<rm 

[0070] mi(^n±ii. ^^VThy yr^zmm^ 

tzih. iS[l OmVgJS<7)^ffl,-Kry>'-vy^«^^'(t4Sr^ 
mzm!>th^tt)K'^h> 

CO 0 7 11 mi^m\^fzmmm^m 
(1) ■rymiB<^mimiRth c t j; o . :^^-)v^- 

[00 72] (2):hy^B«B*^^>m§ixl.^A'UTh7 

•y r^-mmzmmt Ltz^mx-mm^^z^-t h c: 

[0073] t\.^o^bXh^. ^(r)^§k)iLx. 

{\)m%jL^mwns.i i o vj^it (^^t^i^-ctis 

VOT) ^zthiltifiX'th. 

[ 0 0 7 4 1 (2) h 7 -y ri:^^mm^zmmtLx\^htz 
iaiiit°7h {mmm ^zmmm(7)m'&Lm 

[ 0 0 7 5 ] (3) h 9 yra^^^^)l^-\^KlVi)m< , 

's^mzmmt^ixx^^^tz)i^\,zn-hy^)vmm.<r> 
mz^sh. 

10 0 7 6] C^ieilimS:mt-|)#mfi&^J*41«0JB 

[0077] ^mmmmzm-hsmmfim\i. m 
a. ■ry^iB<Dn.mi>zMmLfz i o nmumtt^ z t 

[ 0 0 7 8 1 JJi L/C i 9 . ief**s J: l>'?gitc{4 1 0 

^\^xfmwm&x'ii\^t)K '^>.zi3%^^mm. m- 
m<7)wmvizi.^x5y\ikTbti>^ti)^X'th, t 
tz. ^^mm,<n^^-9tmt'^m.th(7i^Ziiymt£^w^ 
« 1 ju s i: nnfizm <. lus kiTX'<m]mm& 



[0079] trzf)^':> X , ie^l'^ -y HOM^ijig 1 0 OCT) 
lt'7hS/cO<^ieiliSf^S-10nsOTi:-ri) 

[ 0 0 8 0 J Hic. mmmiiL^it<^nmmiiitx'^ . i 

COm^l^ 1 0 0£7)%^, 1 t'-y h ^^fc OcOSiJi 1 MH 
z J; 0 $ <btcajll;-ri. ^ i: h . 
[0081 ] ^ 7t , leiiMl^CTjitg^ 5 0 n m- 1 0 0 

[0082] lia^t'-y MfcO{:3ffiJiLh<7)tf 

[0083] m^^/^: J: o (;:> IgiCCT)*^^, 

[0084] mz. ^^m^zanmm • mmmt . 
[0085] mm ■ mimm^ 112(4. if%^n^mm 

0. i^^m2 1 ^#tfiB^^-y vHR^^mizmifz 

7^^ai^3 2. 7'*JTy7'33. •^'-'I^HISS 3 4 . 
W^-i'y^ :t- F 3 8 ^mth. 
[0086] ZZXU. -ewM^iJg ( n ) i,zmtX nfi 

iif^{4#^*tui:-c'*)i>/>:46. m2X'\m?^<r>mM±. m 

[0087] lt*Wfli2 1 {4. fiaiAtfRIt^^, 3nm 

lli®^J;c(43^(7)tt^#c7)||^fl^(;ieiM<i|stc^L 
•C.iftfi!l!'5rV^L{4«S/J««!i!-C-# mm:h •) , lEII'^ 
>y HHR{4. ^\,ZZm\imM2 lifiB^^tltzmt 

{mm^(r)W^m^i^L. -^tm'^^titzij y^ 

WN'-2 2i:J:oT?i«$ix6, c:co/^y-f ua'-2 2 

t4, >'N'^^^i![0. 0 1~1 0 (N/m) C7)S i i,L<{4 
SiN3&»4>^i3. ^c7)a®tCAu, Pt. Co, Ni, 
I Cr, DLC {-f^^^yVy^^^-^^ym 

fzmw^'y')^y\,zx-oxm^^ixh. Ztih/jyi-U 

>'\'-2 2<4, C^*)*9>^-7-^:J'07r7"'J^-v'3ySiiB 
(CioTf^S^L, 5~1 OOOOffl*<M^JLt:iE?iJ$il 

[0088] wm^ 3 0(4, §6iiiif>i( 1 otf^mm^ix. 

^cr)mi;\iiizr^-oxmnimHzm^t6 xifei3j;t/y 

^ixX^^^. CO®®^3 0{4, $<btw;&y^WN'-2 
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(00 89] z(owM.^3o<7)zm:}j[^<7)$mii. mi 

LT«JS^3 OcOzili:^|6j<7){igSr$ijp-f I.C fc \,z)^ 

[0090] IBII^-y YttzMmi/^^-^lV^^"/ F 

7 HcOSWil^e^tCti^^filsU— !f-*M^lJg ( n ) 
[ 0 0 9 1 ] 'ecT)^ Hcr)R/jN^^{25r 

10 0 9 2] tfz. '\'y i^i^mniti'Wmm^im 
[00 9 3] nnxn. mi>m^m^j:^xzijmzxh 

[00 94] ^L-t, X?y^WN-2 2i:iSIIS5«slO 
^!1]SS3 5*^^>cOAVi/xmE^iIgiE«i)§3 6m;^m 

I.. 

[0095] ;i0j;dt2L-C, IBIMf^clOtZ, /jy^ 

2 2<7)^^<7)ii:\mm 2 1 ■t^j:hhmi^-y FH 

R?rfi^«!i!$-y:jt^ST\ tmmi^tmmzWfi^itx 

±M(7)mmm!±l>z^Vi'^m&^MM:^itt:W±i>!j y^ 

p^N'- i: s i mi^wm<7)mzm\ii-hz tizx^. m 
mm^'no. mmizWfi$^i>i}mtLxii. mi 
{f, ±is^tt«s®2 1 m^L. ±mBmi^i o^ 

[ 0 0 9 6 ] . leiMl^cSii^ F 



[00 97] m±mm:imtMWiof)>(,commm 

[0098] n±im(0^h. i(OM.nB. ( n ) CJi5 
ttnl, fi?i);c{f5~l OOOOfflcOieil's-y F5:fflV^ 
M?iJLTC->|.<i^cO'\-y Fc7)i)^{S:S./??!lu5:-C'J) 

[ 0 0 9 9 ] ^ S4'\7 \<(Dmmif^i>mi^-y f 
*\ vxTcomrnxu^mi^ ]y~^-m^^tz^xzij^ 

[ 0 1 0 0 ] . #tgil!l!»3 iS^^dov^TijiBB 

-fs, zm^mii. mmzii. Tie ( i ) . - 

( i v) C7)V^-ril;()>CO«)5g}Cj:|,, 

[0101] ( i ) ^SMv-y ^';^'!7xyHKtimM 
(SMM : Scanning Maxwell Stress Microscope) ^ 

[0102] ( i i ) ±ieSMIVl:^^lZiJV^-C^ra^ 

[0 10 3] ( i i i ) ^-yUt'y^im^ ( K F M : Ke 
Ivin Force Microscope) 

[0 104] ( i V ) ( S C M : Scan 

ning Capacitance Microscope) 
[0105]iJe(i)~(iv) 

[0 106] (i) sMummzxi^. 

[0 107]ia3{±. SMM^^tC<J;|,W^gSRSM 

MO, m^^^y VHP b^mmmmm^^^t, z 

(7)nMiSMmX'^htlX\'^mf^m& (^^ti'Molecu 
larElectronics and Bioelectronics vol.3 p79(1992) 
iZX-oX^^^tll, ZZX\ S4'\-/FHP(i, 

0 2 x-mm tfzmk^ f h Rsmm^^i z b m-^ 

htiK ^ "^-ftlCOm^liZ V t ^ COST'S y F H P (iie 

imt^io^zMLxmrnm^x-m^^tii. zm± 

^ y FHPti, lw^L^cie«iK-y mRiziUfhm^b 

n<7)tim(omMmiz^mm2im^^tifcmni 

^^-2 2izX':>xm^^tLl. zmy^uj<-2 2 

a. o±izmw.^tit:imi^wi oiz 

f^mk^j:^mx'^mmw i oco^Mmev s ttzimm 
B&comiiii,zx^xsimmm^m^ti^ . 

[0 108] ^^3 0{i, HU^L^ciatc. ztiizm 

w^tif^immi^i o<Dmi3i^iz^r>xmn£s.\'^zm 
^■t^^maxi/ymizmtx^wrthXoiz, tL< 

tiEI^-f l> J: 0 tz^^ti^ $ /btS^'V y F H P i: LT 
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[0 1 09] KHP1-^t>^$t*f«S2 1 ^ aldzj 

thty'i-\^f^-2 2ttmim\ ot(r>m^z/MTx [o 1 1 1 } tm^mi o<r)mm%m:y s tt , 

nEy^m&tht. SfliS^tCiOim«ffi2 it. V = Vac • s i nwt+Vo f f 

z{i#t^^mffi2 1 timn^ 1 0 t^mmmx' [0112] 

toi 1 0] 



- \ (^) + 2 • Vi,c • V^c sin a» + ^ V^c^ • (l - cos2c«)} 



[0 113] ^i^^cJ;o•C;<?y^^^^'-2 2{±:>]FzS: 
^(tTllil-ri.« -:ftr;;7y^WN'-2 2c7)^S^H, 
ftl^— r-4 3*>4>cr)lx— tf-5t5:B^L. ^<Dm% 

^c0^aiSl4 4lCcl:'5-C#<biil.eiaifi-tAti. iJc 

[0 1 14] 
[^3] 

[0 115] ^cD^aifi-^Ati, o-y^-f yTyr4 5 

\.zx-))^ti. zzx\ loimcoaiij (^4) ^jRoai 

[0 1161 
[^4] 

[0 117] CW2w«^(ci^aj:^i{i, isa^3 0o 

ixizx ^xwM^ 3 0 2 mui^coamMmin-ox z 

<7)2a>^mzXliii:hi}^--M^z^^^Xolz^j:^tih. 2 

cofs.^imm^A<DU^m^x'h o , 2 o» 

/N'-2 2«oit^^iii2 1 tiiimwt<^wm^~'^kzm 

[0 118] Ci0h#c7)j3jg^3 0Ozlic7)SJffll<i^5: 

ffl^'ft-ri.t, leiMfti oco^®}gtt£7)fflw#<i>n 

[0 119] ttz. Z(r>b^nmzoi^^(r>\^:h m 

5) S:n xj!'>f y7yr4 5i:-ffiOtli-r. 
[0 120] 
[^5] 



[0121] diltM* 1 Oc7)^ffl«fiV s t;co;^fiSc#; 

thzthztih. 0, >rn*^'ie«M#:i oc7)aB€ 

{a*ffi^w^EU>!ai:)]t^^, ^LX. z<r>kt. ceo 

tb^'jA^'^iCcT), ggIi:^[^]Zc7)Mii^c7);^§ Elliot 
^hh:it<r>^j:\^Xo^z^ $4>K. c»JS*^-fe'Dli'5rl>i: 
3 o>mt^:>) 5: V o f f C0$IJP|SI^4 7 7 - hv 

Z cOilfiS^cO;^!' $ J; 1,1^1!^ St 1 

Voff+Vs = 0 t"=Sr*>*> Vs=Voff 

[0122] ( i i ) imsmii[mmzio\^x^Tuy 

[0123] ii^cosMM-c-ji. ^mm^^t^yrv 
^'^-(^mmmm.Wimi^zi.-ixm^^ixhtiK zc7)if 
J; I. #(4. :^yi-w^-tmmmzm< v -y 

:^^:t.)umf](0^mm^mmt&ztizx*), iiyi- 

i mmmtiLttzmmM&(r>^im<r>m^mmx'$> 
x'cr>imi}^^mt^£i> . 

[0 1 24] 04(4. C:cOll4ggRSMMHtZt5ttl> 

7 H H p t ^mm^ff^m^m^^st . mA ^za 

HJ:.g.SiVIM<7)ij#iiaCJ:|, ( Biff SMol ecu lar Electr 
onics and Bioelectronics Vol.3 p79(1992) Vol.79p 
34 (1995) #H^) . 

[0125] z<n^X'ki. iiS<7)SMM«iaj:fir^lcJ: 
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[0126] ZC0mni1j^l,Zh\.^X t , Si'V^y HHP 

t^j:h mmm 2 1 & w-ri. y 1^^ 2 2 i: len 
-^izx mmm2 1 ttmmi^i otm^zma (is 

V = Vac • s i noot+Vof f 

coi^lc^S, j:iit;J:o-c>>yf-UA-2 2{±::J5Fz 
5r^tt-Cilil)1-|., -:^;<?>'f-WN'-2 2i7)^Stc. ^ 

7 * h r-^ ^- h'^tf07t^aiS54 4 J; oT^iHt 

I.. ::^«?ai^4 4t;J:oTf#'i>iil.«iajft-tA{i. bu 

[0 127] ^(r>^^mmi. U y^A yTy7°4 5B 

^zxn^ix. ci^-c. 2 ooB£^^c7)ai:'] (Mie(iic4) ) 

[0 1 28] :.<r>2oi^^\,zXh^:h\i. iJS^3 0c7) 
z$ft:^rrS]«ofi®$iJffliJ^TO-9--'i<lfiISS4 6lcA:^]L. ^ 
ittc J; -^T ©S^ 3 0 O z !|i|!i:^f6](7)fi[B*iJPSrff o T 
C02a>^^t2j;|>ttl:!3*>-S{c^:|,j;3tc;5r$^l-I>, 2 

A'- 2 20l+^m®2 1 tiaiM*i:c7)SBi§i&-Stl$iJ 
[0 12 9] ^«i#c7)isl^3 0c^z$i^$iJtJPfi-f^ 

[0 130] ttz. :i<r>t^nm\,zoi^j^<D\^:h (fiie 
[0131] Mumu^ 1 0 co^fflmav s izco^^i^ 
mm{SL'9fMzn)BLtz\i;>-y]}it£h. ^lx. ^cot^, 

^zi.-iX^hhZt<r>t^:^^Xo{z^ cuJgjt/^-b'n 
t;:^l>J:a(;<u^^ai::^S-7-f-HA'.y^'L-CVo f f 

Voff+Vs = 0 i-ti:hh Vs = -Voff 

^•r^. s^c. <»m<nmmmi.^th:Lti,zX'>xh 

[0 132] ccoidtcLtVs, mv^JS;t^itf, ien 

[0 1 33] -et-c, 3i^<7)SMMt'{i. -e^os^o 



[0134] ^rn:/>f y«iai:^^<^SMM<7)g|f^i^ 

[0135] SMMTMH zULh(?)]i^5ft^«^5r-^tf 
Wkm.^iWS.^Ay^ kA- 2 2 1 IBiilS5«= 1 0 i: CO 
^tcEPSa L , f^ie$ix/c;5r y f-W- a'- 2 2 c7)^i)^ 4 

m^ai^4 4T'«iaif I), 

[0 136] 
[|IC61 

Vit) - V^U) + VkfU) 



[0 1 3 7] d^T'. Vafti, (iC7) t'-^ii^il. 

yi-u^^-ff)immmmmmmi}>^^j:m 

m^m&X\ ffim^«tl5 6fcJ;l^n-A-X7>f/k^ 
5 7tCj:-:.-Ctt/cDC (tt»g) AM7;^«EVdci;ji 

i(>ti. >!iy^uj<-(r>mmmmxo»\<^mM&i: 

^t. S;iijSfe^ll^5 8*>/bC0;^^gC(x)a-C'A^A°X7 

[0 138] 

VjyrO) " V| U + Af cosa»„r)co8a>,/ 

[0 139] 
[^8] 

[0 140] ::<7)*sm, maVKii. DC, a>0, a>r 

mmi)mmiiim 4X'tk\iinixr*jTyr5 5X'mm 

ti. ay^f^ yryy 45 Ah 45 Blizmx^ti 

tJ-y^^ yTy7'4 5A}iXV^a y7^ y7yy4 
5Bi}>C,Wz'^Tr3y-( yt'-h^^. 0)0^^. 2o) 
0^i)-{i. 3>'h-i-:?14 7t:A:>]$ill), t^t^coa 

•C1ii!rri.^rD:5^-^ y t'- hmimmi.oy r T'iOie 
lljaE«!t-c7)i^®£:>^t:ov^Tc0ffi|gJ4;t§ (TIB (Sf 
9) ) . ZZX'RUmiSmX'$)i>, Z<7itz>^^TU^>l 

ym\^ii^\i.. ^yi-\yj^-<r>^m^mmLi^i>m\^ 



(12) 



TlO-334525 



[0 142] 
[fC9 3 



[0 143] 
[0 144] 



( i i i ) KFummzxim^, 

nXV^I. (0||;e.{fApp 1 i edPhy s i c s Le 
tiers 52 1 1 0 3 ( 1 9 9 3 ) #31) . 

[ 0 1 4 5 ] 05(i. ^mMizm^iKommmmt lx 
!.« astcfcv^T. ll4^:m^■ts^^Hc^|5I-^^■^^ 

^c^tT^^tg«!l!:l^®t■•fflv^A,i^|,. tKcb-h. mix-m 

^nVtlim^-y VltZhiihtmUliZ. W^^-y HHP 

tim<mmizim<r>mi2 1 *>m$tLfcfifij;e.(f« 

-2 2^3j;o-C^S«$^^-5., C:cOX7y^W<-2 2{4, 

mT&uzm.-^3Q±j,zwM^ixfzmmm o^zn^ 



\,^i:.tl>ZX^. KFM$'fflV^•CMHz^<7)i§^aaS^ 

[0 14 63 CICT)^^ 30(4, m^itztmmizzti 

izwm^tifzmimt^ i ocomiii^izi&'yxmnim^ 
izm^tiy.mhir/ymizmixfmtixoiz. t 

lXcr);^yi-l'/-\-2 2cr,imM®2 1 fccO^^^rlSB 

1 0 1 4 7 ] LT , -y H H pt^hioimmm 
2 1 ^wti.E«^i^2 3 ^:m^^xi^mmmximt 

rv^§;^y^WN'-2 2 tfBIMfilsl 0 

fc. ISIM«5t colltCBuie (ill ) x^x.hixl:hFz 

[ 0 1 4 8 ] ^ LT . 4-, ifiiMft 1 o<^mmmm v 

V = Vac • sin6jt+Vof f 
X'^-l(>tll^<-(Txm&'^i:mntht. fjFzit 
(Stl 0) Oj;3t^l)=2rO, ;<?>'f-WS-2 2{4:>3F 

[0149] 

mio] 



'-^(f){(''^-*^¥} 



2(vi + Kar si 



''AC 



cos2<er 



[0150] -n. iiy'}-\^j<^-22(7)9tmz. ^mw 
7 * h r-^ Hi?^ei{iiii4 4 J: oTi^ait I. . 

Z(r>W(.\i!,^AA\,Zl'yX'^htlhm!,mnAX\ i]y^ 
I^M- 2 2<7)*«il^g[C7)||i|gc7)ji^->ltC^g-f I, , 

yf-u A- 2 2co^iiig^<ojifli{4, iei*i«#c i o t 

I -12 



[0151] doltaifi-fti, p y^'f yryr4 5(3 



[0 152] 

(Stl 1] 



7. 



[0 153] C:<^a)r^^i-lCiSai:*]<4. ma^3 0<^ 
zi!rt-r6l<0{4S*JffllS:fTd-9--;KlslSS4 6t2A:'3L, C: 
j: ^TttS^S 0<Ozi!i:fr|6]<7)ffiS$iJffllS-ff oTC 
02<i)^:JJ-{cJ;l>ai:^*<-^{c:S:I.J:3tc$n-i), cur 
^:»-t4, 7ryr;l'77-;PX:^]i::J'-ny:^3t;gaf 
h-hXM. oir ^:-%\izVmthZt\.zi.'0 . WMM^ 



[0 154] z<r)t%(nmm.-^3Q(n7.mr)vmm^ 

hZt\,zts:h, 

[0 1 55] ^/c. CcOi:#mtZ, cu^iJ-coili:;^ (Si 



( 13) 



nm^f-l 0-334525 



12) itJ'/^'^ yry7°4 5X'M^&to 

[0 1561 
Cai 23 

Voff+Vs = 0 -f^i?*) Vs = -Voff 

[ 0 1 5 8 ] t/vT. ie$i«E«s 1 ^■h>h<r>%mmm-m. 

<O^MT-^)|.^M^fimM ( SCM) 

[ 0 1 5 9 ] ±aL7t ( i ) - ( i i i ) 
J: I. # ti . 'y H*^'iaiM<!tc 1 0 \,zn LT 
mm. t$ni>^t*>^>, S^'^ -y H , -fti:h-hi\^ 
Si 2 1 <nmm:^m:% . S^^-y HtiBIMf*:c?);m 

[0 16 01 ( i v) SCM:^^lZj:|,Ji^ 

clioieiimi o*»^)C7)feiitifgw±JSs w^'v-y 
\mmk\,zm^<m^mm.\WLkm^ Lximm 

[0 1 6 1 1 06 T', S4^1RSCM(±. MWmzli 
SCM : (Scanning Capaciteince Microscope) ^^t, 

mztn'Thtmmiz^ wiit4^s®2 i^^t^mm 

t^i.. C<7)S4'v-y KHP(i, fEflK y HHRtit^ 

mx.ii3n<^^^m<m'smzimmizfiiLxAmm 



2CXnXm^^tLl. Z.(ntiy^\yJ^-2 2\i. f^^ 
^0. 0 1-1 0 (N/m) COS i tL<(iS i NA» 
^j^O, -e^O^ffit^Au, Pt, Co, N i , I r, C 
r. DLC {^^^=tyY=7^^:f}-if^ym)m<r)1^m 

T\ mw&:i:^thT-miiY-'^y'/m^titzmw&: 

Wm.th:iti?X'^l. 
[0 16 21 ®a^3 0{i, mi^Uviian, 

ssixT'^ifiiMfiis 1 Q(mii^^z)i^'ixmmw^^zw. 
■^•fh^mh^jiym^zmLx^mthioiz^ iL< 

cr)^y^U/<-2 2cr,imM%2 1 fccOffSi^t^SrliS 

X- # s J; -3 1 0 (omifnt m^t h z wn^ 

[01631 S4^-y HH PcO#t*^® 2 1 S:IBIM*|s 
1 0 ±t;fgM$ -fr, ^ c7);l^.^T'aa^ 3 0 J: o TlBlli 
ii*$r^J;t»±'|ll!|6$-li:Tlt^«ISi2 1 SrlBliJiftl 0± 

tc^SLoo, i:or«4 0;!)»<^>coi:el^NM7x«jEv 

ieiM#: 1 0 iiEpjp t . fj y^vi^- 22 1 mmi^ i 

0 1 coscoiBsmsasr^ai^ 5 0 mmtmmmm. 

9 1 5MH zCO|6jg^*^<^CO^jgJi^icS/7 ht LTif 
«^*fi-tC (V) irl^mi^ Uy9^y7y7'A5i}^ 
4>ciC/dVfi^$-K0ttlL, C:il$:3yt'j.-^5 2 

WMco«E»^ ( dc/d V) io^^-ftt t-cfi?ai-r-i>. 

[0 1 64 3 'ecoilB&^^^iJ^HBt-|. t . WN'- 

2 2t;. r4 3*»<bc7)U— f^t^B^ 

'?-i7)Kftf7t$:7fe^a5§54 4(cJ;oT^ait. ^f-.-if 

mmzxn t , iss^ 3 0 co z mii\Pi(r>mm'^^j: $ n 

[01651 Z<r>^(m^^ v K{4. B(i^L;^^0iJ;i{f 

t^::ti>X'%h. ^^-fntctjv^Tt, fcosi^.v h' 

m^ixh. ^Lx. umui^p^<D^mmzmmthm 
eiai-ri.. -e-u-c, ctfo«jai$n;te«s*«-2<ii:7cii 

[0 166 1 SCMT'ti, ;g^^ttt{4;&yf-WN'-tO 
v^iafe^^J^X'<7)»m#*0«iai*^'^tgt^:l>. Z<7)tz 
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[0167] ULht'ti, iefi/S*v;k^^.y Y^m^^ 
[0 1 68] ^/i, %mttz\m^^-^ K(iS i<7)^>f 

\.z LX c7) 3l^7cx y^ymWj^m^'^Xi^mtirzub. 

simmmmmmi:mmtizbmmx\ 

^ y K ^ISSC^: yVi^-y9t fzW N-f 7' V y H H»S t 

X', ISic (0iJ;t{i'l OOS) (OiaHK-y H^fflv^Tllliit 

t::tf fsoieii^fif 0 .1 J: D . mmmm^b tt^ 

leiih' v h c7)#fir -y ^7 |alB#(iM*-ri> C t 

$<!>t;. ffi#c7)i:^i:fc\,^T*> 1 0 0li<7)S 

[ 0 1 6 9 3 ^fc. ii««0S4'^-y HSl:/h?E{a<^«lttif3 

^mmunzm^^mmmmmm^z^m^m^j:^ 

[0170] ^%m,i.. COi; d ^.z^mnm^-kis^ y 

Y^m^ms-L. w&.m(r)mM<^-yvmmmmzm 
m.mm&rj:m^x\ imimt^^-y Ymnm\,z^ 

t LX . tmi^w^zm&^m\i-fh z t izx wmw. 

!&.mzmitfzumm^^^mx\ immi¥t'\-y 

mmmmtzimm^M.<mit&<7)mmzx -yxmm 

[0 1 7 1 ] $4.ic. ^mmi. imff)imh'-y hiz3 
mvxtcommnmtfziimiL. imcotmt'y hiz 

[0 1723 

immm] mz, :^^m<7)Miii6^^j:mmmiz':>\,^xmm 



10 17 3] immm i ] z<nmm,i. mmmm 
hzt^ziih m%w^x\ leiiK >y K sr 1 0 mm^zm 

a ttztm^ -y K V ^TMJiJIBIISrtf d Ji^t'S) I. . 
[0174] ^<7)J^iOiBIMf4s 1 0(i, 07 ( a ) -C' 
^■tX 0 ti. S i 1 1 -e^oaSBI^KittcJ; I, 
S i Ozlgl 4 { 3nm) , L PC VDa(C J; I, S i N 

)il 5 ( 1 Onm) tfimm^^tl. ^h<,ZZiX<^±. 
{3. ^i^-fb^t^J; 0 S i O2II 6 ( 4 n m ) 

[0175] ^c7)«?^^mji^^ti.isiM«!i om 

a . t^j:hh . tmm\if 10^, i^mwM.-^ 3 0 ±ic@s 
gL, mm\^io<r>mms i Ojii 6^. i+^i® 

^xmmm oi.m-^mm2 1 ^^Lo-?ie$*tt 

-J: 0 S i O2/S i N|^ffl#jfi ( S i N/S i OzHtffi 

iiSiNU) b^fm.-th^^')rY7yr\<z9=?-^^ 

umz^xLx^mcommm^fio. t^j:h%. 1 0 
'mwmm^ -y k j: 0 isn^tc^f a- u r f 5 -y r\.zwm 

W(w=>f^'jr («^) SraAU, lali^tci 0iii7)iB«|t' 

-yV^l^^-t^ZbifiX'^h. 

[ 0 1 7 6 3 =5:^3 , ji^iJld«l^?t<iM?iJS^'\ y KOSS 

x'\mxz-ni^iumLfz, 

3 ymWLt s i O2/S i n^mW£.(r)^^ 'J r h 7 -y 

imi A(r>m-'kn<Lx . si02iii6o)ii¥^i¥< 

( 0 1 7 8 ] ^Sfefiai 1 t3fcttl)ifiliJH*«^«E^ 

10 1 7 9 3 lailiJicT) h 7 -y 7'*i«^<7)aA Sr^ttt V ^ 
[0 180 3 t;<.T'JxXlttttcijftl.7 7-y h/'^'yh' 

ffimeo^'-fki: tx%m%mzmm).z^\}i,-thzuz 
[01813 mz. z<^mmm 1 (ci3{ti)ieii?iis^ 

[0 182 3 ^-r, mmuwio<r)SiOt/s in/ 
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[0 18 3]|l8i3. i5-S.Hic0ifi«|^7h'S:ffl<-^/>:9 
CO 1 84] 08m{^:7CiEI|t'-y h/t^-y^^-t^ 

i.si5i)-;6>ffi$g "0" . mmtmuuzmmmcD 

"1" i^tX\.^h, I18(i, 7t'-y hjiiELTie^t 
Ttf^t;. 2t'-y hM4L:/'>:ifil|f >y hyN°:?-y^S^L 

[0185] EI9 ictiM^iJifillL^c 2<Ji:7£ieiit'v h^N" 
^-ySr^Lfc. ISIIt'-y h <7)ii:f5$<j 1 OO nmcOftlS 

[0 1 86] 08, Ia9c0j;^^ieilf7h{i. :g|ij<7) 
t . #ieilt' >y h <7)S@{4j|<J 1 0 0 n mt'fc D > ^-12 

[0 1871 ttz. mi (b) i,Z5f.-tXoi,Z. Si^fls 

1 i±tc, -eom^i^-fL&yBmMs (RTN5/1 

S) ICJ:I)S i ONj^l 7 (3nm) , LPCVDj£t; 
J:§SiN^15 (lOnm) tmm^^iX, ^tl(^ 

±i:, mkim.i,zx 0 s i 16 ( 4 n m ) 

[0188] [ mm 2 ] *IIJi£fi?ljX-<im« 

[0189] laii^T -f 7(i:SI»j i |5]^c7)t>c7)^ffl 
v\ H^Av-y h'{±l Offl^?iJlcmat^v:t(7)$:fflv^/>:, 

*^S£fi^j-C'{i s M ^ ffl V , 10 m<^im f -y 
[0 1 9 0] len^mi^tiaji tPieitc^ 9 v. 2m 

[ 0 1 9 1 ] ^-f , HffiJg^^ti. f'^)V:^^imxi-th 

X '>ximn^\/i^<r)mmif^m^h :.tKs:<B:mzum^ 

tiX^^hilk.ifi^ij-^'yfz. 

[0 1 9 2] ll^'^-y H5:liSL-C. 3 // m X 3 ;u mcO 

[01931 vioJi^, affim^a^J: 0 'J raaitc 

[01941 iXlC. ^Slt<7)iei|t'-y h?iJ^i^i^mU/i 



[01951 m^<m^^^y Ktz J: i>ia«it'>y h(7)mm. 

{4*<J 1 0 0 n mX'h 0 , ^-cOSi-^ y h'-CS^Srff o 

l.fc$<?6 3 Gb/inch2^0;SlelMJg(^^:^^5•rl►. 
[ 0 1 9 6 ] i ^ A- 'J 7OaAmitc0*li<7)3l(4, 
«{iII|-C'{ii^ 7 0 m V T'J) 0 , S M McomfiL^j^tgd^ 1 

m V f !> ^ fc , ^ A- u raA ^ fctiSScfficowii-c 
c7)as«{a(ofiisrTi^^'/Hi-t "o" , ^cti^' "i" t 

m. «^Meiit>y Vffimm: l O O nmOTt--ri.C:i: 
tt^mx-hh^ltifi^ij^-^t.!, ttz. ^^'}TiiX<r>X 
4 -y^y/m^io Itxsi: ^>h^<i-h^bm^Xh 
^ZbtP-!^i)^'yfz, iiU^-y hcommmi OOnmT 

f)^X'Bfz, 

[ 0 1 9 7 ] LT . mmmiz^ ^ o r^&x if^mm 
(4, +^^mz9m^tii,zbi)<m^^ti, $^>ic, n 

omcon^^-y \^x'M.mm±i:m^tii}K m:^i,zm] 

[0198] immm 3 ] ^mmmxum. LtcM±^ 

[01991 T -f TtiHifiCai 1 1 |nl«(0 1 coSrffl 
t^f^, ««^-yh'{41 0^imaL^^i<7)Srffl^,^fc, 
[02001 S^ffit={4ll3c^^rO:$^>f y^tBSMM 

[0201 1 ^T-oy^ >-^tiJ^rj^(OSMMf {i, 1 0 

unz<mwiW3mmx'mmm\^-9i^^n%Ltz. 
[0 20 21 ^-r\ mmm^mmuz^^. ^vi-xtt 

mizm ^hX\^?>zti}^M'^fz. 

[0 20 31 S^'^-y h'SrilSt-C. 2/zmX2AtmiO 

xmiuz, z<7)m^^ mcow^^ y HT'ieiit'.yh 
[ 0 2 0 4 1 ^ftieub'-y h^^f^ L;tf^, 
?^ti. -^io^m, c:<oJi^tiE#ib'-y mtm^^mx- 

hhZtifimU^tltz, iB^h'>y h<?)itg<4l<Jl OOn 
mt'$> 0 , {@^<7)S^/v^-y Kt'Hit L^^vZii^t |5l-c?)ji 

Sr#f^. :L<ntz^^ 1 OMHztctiV^-C, lOilM^lL 

[ 0 2 0 5 1 =^r A- 'J r(r>wm^ii.xttz{m.\^m^t . 
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miM^'y^i^W.^ "0" , fciU^ "1" 

[0206] a^COHSICO^m. a^J^lfillt'-y hfDiiS 
S: 1 0 0 n mOTtiltl. ^ t -2. ^ t 

[0 2 07] Sfc. ^■v'JraAi/vitifettjm^t'Sr 

t>*>ieii«i*ii#^t 1 XX s J; h^timmx 

1 0 2 0 8 ] -e LT . wfimz^^ 0 T^mxucsm 

[0 2 0 9] ±^UCcka{3. Z(r>mmmXU. 10 
[0210] $ 4>t. 1 CT) 1 0 fiC7)|e||/\ y FT- 

Ui^tzti^. m^mi,zM.mmtmm±(omiLti^mx' 
[0211] mmm4 D ^mmmx-iomttzn^^ 

[0212] le^^T rtinjfi^ij 1 1 ^m<^hcr)^m 
^\ mn^^'y m i ommfUzmmitzt<r>^m\>^tz. 

[0213] ||4&tC{i05<7)KFM (Kelvin Force M 
icroscope ) S^gM^-fflV^tHM^J 1 t|5l-^ieiM 
(*:i7)^m«^aAS?^4<7)ll2:^Hm{a V s CD^^t L 

[ 0 2 1 4 ] K F MT'{i. 5 M H z <7)iiji»^^T^ 

[0215] ti'. mmjmkt:nmLtzt^m. ^v\^xm 

mizumixx \^^Zt i?m^ntz, 

[0 2 1 6] HSrHSLT, 2/zmX2//mc7) 

^m.(r>Bmw&^mY.Fumim^^xm'^Ltz. 

1 ffl(7)||4/v.y h'T'iEI|h''y Vti^m^^tih Z b 
5r5MHztctit^-C«iigt7t. 

[ 0 2 1 7 ] i^ic, "fmmh'-y hmi^muzm. ^ 

h&zb * tifz . leij t' y h commim i o o n 
m-c'j)0. m^<Dn^^-y ¥X'M^uz^bm-<Dm 

Sr^f ?t . ^ , 5 M H z tCtJUT , 10 liM^iJ L/c 

[ 0 2 1 8 ] 'J rcomwaA^/iti&ai^Mi: -e 
mmri^^^juim "0" . axr/ "1" T-^"xcoj^ 



Hii+^x'^ imx'h izb t^^-h^-itz. 
[0219] m^<rmm.<nm^. s^Me^t'-y v<7ymk 

S: 1 0 0 n m OTtC-ri) t ^^'nltETJ) hZb o 

^c. ifvi, ^^'JTT&Ktfzim^mim. -f^xhhtl 
iiM*B#ISi 1 s J; < -ri. C t *i"^Sgt-$>^ c: 

[ 0 2 2 0 ] -e . nmmiiz^ x o rsrax iti%m 
±^uzXoiz. z<Dm.m4Xitiom(omi^titi 

W^^-y HlcJ; OIBI*t'-y h^WMi,zmn±tlZb 
tl^X'^tz. 

[ 0 2 2 1 ] § h^z. mmm i « i om<^iim^-y vx- 
mmizmisdM b mm^miimmx- 

hi>Zbi:M.^^liilfz. 

[0222] immm 5 ] ^<7)iis(i«?i]tctj{ti,ieMi«* 
{s, mmmmzx'o. ^m^mzx immmm^ b 
h \j <nx'h h . mA^mimmm 1 1-* 0 {imm 

[0223] C<7)i^{7)|e||iif*c 6 OtS, @ 1 0 lHj^t 

j; d Si a«s6 1 ±ti. -eiom^M-fbtCck 1. s i 

02«sMill6 2*i?g«$il. C:rfl«0±lC. T i Til!l«6 
3 -y ^' "J >'^'lc J; 3 0 0 n mco P t 

14® t LT C7) B i H^'ft-^t'J) § S r B i 2 T a 2 O9 

[0 2 24] z<mmi%wm,^\Q'mm'o'&\.x 

(2Pr ) coffitil 5-3 0x/C/cm^ iJi«E{i2 
[0225] T-rJ'^OiSJ^Ii^imMS-C' 1 0 ^a±J> 

I. . T- ^ (mw^\mMmm.\.z)m-th z b tpmi 
tzm^mw&i^hh. 

[0226] z<^m/mi^^um%^e o\,zn 
St. z<r>mmmw.Wkt 5^. it*^mffi2 1 s:, v^;btf 

o±t2#t^^«fii2 1 ^^Looieliw^^m,^•c^^v^ 

6 5(7)^ffl(3ia#ift$g{2i5i:;t^@Re(2^a-ri.mfi 

f^^-ytcB^-fh, leHK-y H(i 1 0«?iJt^$ 

[0227] i^Mfls6 oi}^(>mm/m<r>m.^\^Lt 
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[02 28] m Hi. zc^mmmsi^zm^mmi^ 

X. C<0J^^®^figPrtf02fg (2Pr ) C7)®{i28 
MC/cm2. mSE{i*^0. 8VX'$>o/i. HCOXo 
tlBiim-^!fS!)<7)SrBi2Ta2 09(i. ^lif^t;^ 

[ 0 2 2 9 ] ^Xtz, CtO||)IS(5il5Cfc(t^lBflMiS4 

[0230] mi^-y H^ll^L, ti'. lfilM«s6 0 
COS r B i 2Ta209HJ:|.%^f!|sM6 5i02/tmX 

[023 1] 1 omc^im^'-y ¥x 'oM.mmuzi^ 

•y hcOEfm*>? 2 0 0 n mX'h 0 . #-C0ieilK>y b'co 

[02323 -H. y SMMS^ft^rfflV^ 

T, 1 0ffl$rM?iltcmmU/^S4'\-yH^fflV^TiBI|t' 

>y hn(^mm^i:'ff-ifzi)K i o mh z (7)mm!.izM 

[0233] j^1&cr,\^^(7)miiMiiL^X'i,i^7 OmVX' 

[0234]-i(0^fcA^A>, mnmwmmmumw 

<I<02S^comw=5r^fficOia]^Srri^':J'/UT-:? 
mhU—i^'co "0" t "I" kznm^'^h^tti^X^ 

rV^';UT-^co "0" t "1" ^zn^^'^h^ti.zX 

0 S^JSiS^A^T^ I. , im:^^ y h cOKfm^t; 2 0 0 
ximX-h-ifzi}^^ S-^cOHSicO^m. lOOnmOTlC 

fz. 

[ 0 2 3 5 ] LT , ^mWtc^«SiO|pl 1^ 7!><S!g Ltzm 

ma. ■i-^^Mizm^tilztmi}-'>f:z. tfz. IE 



$mi^tlX. TiTtiyi6 3^J¥AL^v^ii-^coiEli 

mmm.Lfzmsx^r^ Uzmmmzhn h mm^ 

W&b |5l^^!^1t€:S^-r ^ 1 5:5112 Lit , 
[ 0 2 3 6 ] ±^ L^vT J: a l:. CI cO||te0iJ 5 -C^ro^ 

^y^\&smmm'kmm±mzm\^hzt\<zi.y)nm 

[0237] tfz. mnmi^m^SrBitNhtOgiZ 

Xnxm^ix. mi]im. mm^uzm-^i^zcom 
mm 5 k. nmvx±.<^^m)m htitz . 
[0238] im>m\ 6 D if.%mmx'mmm\¥t tx 
mmmfA\,zmm 5 1 nm<r) b i mmt-^^t uz 
m^co^^in'-ifz. ^mmmxuKFMM^m^m^ 
tzi om<^Mmifzn±^'y mmm±<7)^^^^.i 

fz, 

[ 0 2 3 9 ] mmmmm^^^t. mm^j: 
[0240] leii^-y K t-f. iimmw 1 0 

<0 S r B i 2 T a 2 O9 tz: J: |,^pmJi<0 2 At m X 2 ;Lt 
mcrt^mz. 9ViOttg£«JE$rEpjpUtg%rM-fficO:fr[6] 
t:--)imzmLh, mz. -lV<r)JVVxmmt:^'yY 

•f^£hhimwm2ii)^hm\Lx. m?mi.z^m<^\^ 

[0 24 1 3 mz. EIScOKFMH^BSrfflV^-Cie^ 

^tLxm\^-th, Y.¥m\^x->xnmLfzmmm^t 

mmmmi'rfmm^Ltz, 

[02421 'i^hixtzmmmM. JwxmK^mat 

^tix\>^^zti}^m^-7fz, 

[0243] 10 fflcof eiiA. >y H J; 0 mizm itz^ 

imt'-yhmwm^ti^ztmmuz. 

[0244] leiit'-y hc7)ilf5{i^2 0 0 n mXh 0 , 

I0 24 51-:fi-. KFMS^a^rffl^V lOM^mi 

iz^LfzM^^ y HSrfflv^tieilt' y h^iJcoM^ffii 

o ^c*^ 1 0 M H z (ommk^Miath mmm&.m 
(oimmm^ii:,t%> z t ij^x'ttz, 

[0246] ^mcr>^ % cr)m,i.%&MX'\,m 7 0 m VT' 

z.\i7'J-^)Vm^ "0" aXlf "1" cOr-^J'cOliSiJ^ 
-\-WiioZaiX%' hm.X'hhZtmiP'>tz, 
[0247] Z(r>Z b *»^>. ^l^lfW^mMieiM^s 
O^BltW^:iJ-fiiC0|6]#;!>i;&yf-WN'-ie^«y Hi OcO 

^N'^f rxmEmi^zx 'om^<n>-nt^\,zmo z tif^s^ti 

tz, C:<02^co^mW^r^€iO|6]#S:ri/^;l.T-:? 
cOXhU-i/<0 "0" i: "1" tc«l5$-«i-|.Ci:*5t'S 



ri^^)in'—!^(r> "0" t "1" izMm$-^i>Ztl,zX 

[0 24 8] sdM:^^"/ h(r>mMiii^if02 0 0nmX%r> 
tii)K S^iOH^cOJSm, 1 0 0 n mOTc-ri> w t 

^Mis uzm 1 0 ^z^. udmmmzmumn^^^ 

[ 0 2 5 0 ] iji Lf^lJ: ^ tC. iiO^5fe0IJ6 -C-K F Mj£ 

[025 1] ttz. mmmi^mSrBiiNhiOgiiZ 

yf-WN'-S:fflv^l)C:l:{cJ;0. 1 M H z 
JSt'C7)iei|f-x hc7)|Ei^^i^i7)l 0{li7)M^K-y M^m 

[0252] MS 
Sli 1 0 0 n mVXTiZi-l Z t t^mThlZ t 

->fz. 'jimmz^uc^^%^m<r> -mwrn' t 

[ 0 2 5 3 ] i^c, mmm^zj^m^mzmmLfcnmii 
-y hcommii+^^mzm^tih:itmi)^->tz, 
[ 0 2 5 4 ] uLh i 0 , ^mmmT^^itiMmmmm 

[0255] mmm7 ) :^mmmx'ii , t^mi^coii 

PZT (Pb (Zr.Ti ) 

03 ) mmi^f^t uc. 1 om(r>muzmmudm 
[02561 iimmmmt. m 1 2<,z^(7iwmmm 

i:^s-fx 0 1:. mw^^^th s i sf*7 1 ±(:i^iE^k 

\,Zi.->XSi02^mm2^:m^L. Z.1X(7)±.\,Z^il 
-e'i^^>'^"•/:^"Jy:/^CJ;-?•Cff§300 nmc7)I r O2 

TOITBA. I r«Sl7 3BS-mSt«fB^LTT 

3>'i?IS [PZT (Pb (Z r. Ti ) O3) ] (Cil. 
3£^ftM7 4 Sr;^y\'>y :? U y^^tcj: 3 0 0 n 

mliZm^ttz. 

[0 2 5 7] CcOWI^f (PZT) mi'rtmP 
r£7)2fg (2Pr ) C7)fi{i4 0-5 0/^ C/c m^-C'S) 

set, •r^j:hhmm 5 tc*jtt§?s^sftiic7)ff^<^ 
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[0258] T-^'<^«^i^^{i«fiSlfStcJt«aj-ri.c: 

t ti^^mzVm^tlX 0 . 2 m^t' 1 n s OTiC 

[0259] Ccoieili«i^5{4^^ffico«ffifl!fi?14J: 0 . h 

tz. «®^«i(02fg ( 2Pr) {440;uC/cm2, fit 
WBil. SVX'h-^tz, 

[026 1 ] mi^-y Ym^L. tH". IBIM*OP 
ZTfiZi. h^mmm 74c7)2/xmX2// mCO^^tC. 

9 ycomMMK^mw lx n^'rfmm^^-'-HHzm 
mii2 i*>^>ep3dlt, ms\mz^%<n\^^^:WM^^ 

[0262] mz. |13cOA.Tn/^ y1^aiSMMS4 

^J-^ttX^th-ri). ^TO^'f y^tUSMMl;:J;-?-C 

^tvf. fvv:^nKim^'fh:iti,zi,^xmmwcr> 
[0263] 10 mtm^ -y K J: 0 mmm uzm 

[0264] leilt'-y Y<m:\¥,m 3 O O n mXth 0 . 

[026 5] -u. '\Tor^ysMNm^mi:m\'^ 
X. 1 om^mmzmmLtiW±^-y F^ffli^Tieiif 
•y b ?ijoM^js^$-ff -? ^c**, 1 0 M H z (DmmnzM 

[0266] iJ-fiiC0|6]|=cDl|{4mfi[|lT't4*<>8 OmVX' 

sMMcr)mmmW)nmvx'hhztf)^(>. m 

HiT'J^fUim "0" tiitX "1" <^)T-:?<7)^iJS: 
+Wi7 oZt cot'^ l.ffi'Cfcl. C tifim^-^tz, 

rxmamaizx *)m^coi]mzmoztti^^^ix 

fz. Z(02^<r>mm&=)^^m<r>\^^iT'J^/UT-:^ 
<r>xY\^- x<7) 0 " t "1 " [zn^'^'^h d t *^'-c-^ 

[0268] imxif^ -y hOSgm-J 3 0 0 n mX'$)o 
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tzt\ M'^com^com^. 1 0 0 n mmztlZtti^ 

( 0 2 6 9 ] -5- , mmmi,z^m<7)\^ # t^m, uzm 
[ 0 2 7 0 3 itii 0 iz. ncommmiT^T-tiy 

[027 1] [mmms] z<7)mmmf,zh\>^xii. leii 

[0 2 7 23 ::Oii-^c7)fe||^«58 0{4, 01 StC-f-cO 

c7)pmos rmm^m 4 ^mmm^t 

^hy^^ji-th^tcDx-^^m^izmM^tifz^^hAm 

4(4. Sf^t^S lc0^ffi^iS-ft,tlJ;l)J?:$ 1 . SnmiOS 

tc. ryX'?cvDmzx^snzx^tyf&^(.i'y 

{4, ^mmm 5nmx\m5n ma)mwrm¥\ ^tl 

5 i IrJgB^LT-^yigfHS 5C$:aa^)JX^^i:^yigfBl 

8 55:Jg^L, ^l^t.rilcO±{;S i O2 tlj;l>±lffi 
iS!88 6 ^nmh^t J: -?-C^^SSr«8 7 
•th. ^C0jjiiei!i/i8 6c0/f${4, 6nmt$^l, 

{f c M p ( it^mmmmm ) nm^z j: o t TOt^aa 

[02733 citoti^n i I. leiiiif^s 0 <r>m^mnm 
87{4. -fy^faisct, zntmkms5 \m/8, 

6c^Si02 iOi'-cfttC^^UTh^ yri: LTijf^-ri. 

[02743-?-LT,s<^8i (^vMmnms i *w 

[02753 ^<r>^mm8 7 s-^-f i>ieiiiiftc8 o 

•cfiro. t-^*>*>. ie»«5f*c8o^. ^i)ma^3o± 
fciegt. feiiii*8ocoi5i4a(i!i-r^45*>«^«® 

8 7|ffli7)a®. 0±«^^118 6|ffl<7)affitl. it« 

SS2 1 Sr^L-ooiSIIHf^gtca^V^-C^NVl^;^^^!: 
EPSdLT, ^«tt;<7yf-W'C-J;»)ll<t^®8 7c7)± 

i: Lt S i 5{Ciift&^^ U 7 h 7 y rt:^ 



0, i-=^;b*>, ^A''j7h7-/r{z^mwi3aAUc^ 

I., 

[02763 Z.0%mW^8 0«, 1<f^l8 7(7)± 
fcLTS i -^y^^«8 5lCc}:|.=Sf-vDrh7>yr^«0 

a^^ffi-ri.**. *ii»K'{4s i 02 ymmm^A 
•y r tern-? ?r ^mwiaA-ri. ^ i: J: o T mwicm 

i 02 lis ^\mm'^w\^-tz^. ^<r>^ 1 02 us 6 1- 

[02773 mz. immmzmh%mm/^<mB 
~%wmxzr>\\xw<^h . imwmzmhimm^ 

tefH®T'J)l) h V ^•frifimM(rf&,xk^vsx\^h^ 

ttlcfctti* 7 7 -y h>'N'>' b'fl:Ec^>'NV TJ^^mEcOHA V 

{4. iiA$^l^cSi^fitifi!<#UTt5 0, aA€^»*^'^ 
i^(Jt'AV{4±Si<=5r'S.. c:cotx-f'Ji^x#tt{4, - 
SWnM 7;?>mET'{4aAS?t(0W*C i oT^«c7)ffl 

[0 2 783 mz. zcommmsizmhim, m^a 
10 27 9] t-r. s immime/sii-y 

SSfB®8 5/S i OTl^)i8 4/S ia*81/T 
^VM8 2 IC J; hmmi^S 0 C . 5 Vco^VlXME^ 
^-y H-r^*)*)#t*it«fii2 1 isTgPmfiiS 2 t<7)St=EP 

m85i,ztnfi>^^0 7hy 'yri,zmm^iz&.x-th, 

z cr>^-^ , 1 OCT) s i :h y ^B^B h 7 7 r n(4mfi(^« 

i^^rftAt ■§> C: i: ^s^tg-C'*!. . 
[ 0 2 8 0 3 Cc^ J: ^ Lt « ffi?g<Ofeii*i^$ii/v:ifi 

(0281 3 -e<oem, mmm.ii. JVi^^ms-ima 

Z.t.^<^MIiZ9^W^tLX^^i>Zti}^M'':>tz. ft 
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^ 5- 1 0 k H z X'comm^^t mm-X'hhz t ifi 

0 . lEIit'-/ h*W$ii^v!, 0 » 1 OMH z T'iO 

mmwMmmx'ii . 5~ i o k h z t mimmmm 
mnQUH z(onwimM.mzio\^x {.m^^mxh 

1, ^t^^'fij<nx'hh. 

[0282] aA€?t««ll{i. W^XUm^ 0 mV 

T'$>0 . sum(r>WoL-^m^tinmyxhh^tt^t>. 

muifi^9)vm^ "0" jDcty "i" (^r—?(r>m^\ 
[ 0 2 8 3 ] ^i^vi , + 5vi^\,z . m<7^mm^ i o 

[02 84] tfz. ^-VN'-^'f btfttJi, ^VUXME 

m(3fctti.ieiit' y hio^^ai** i o mh z coi^jg^^^ 

mizii\>^xij«imx'hi>zth-!d-i)'':>fc, 

[0 28 5] KDZtii'^T-a^f^ ylf^ii!,-)j^cr>SMM 

[0286] ;o 2a^c^^mW^m<^O^lS^. ri^' 
^)\,T-:^(r>XhU-'J<7) "0" t "1" t3Mf5$1*-S 

«03 y h 7X v<r)^\^^^tmai^z^ttzm\^U^xf 

i;^)Vr-'9<r> "O" "1" kzn^^'^hZt^z^^ 

%mwm%ii^x%h. 

[0 2 87] iXtC, ^i^ieHt'-y h^iJSrf^Uwft, 

1 oiM^iju^^s^'S'x Y^^\^fzmmmwL 

im^X'h hZh if^tc-} tz . 
[0288] S/?<7)||®c^Sm. J|/Meilt*«y hcOES 
2: 1 0 0 n mOTiZth Z t iJ^mX'h hZt 
it. 

[0 2891 ^^uraAtc<J:&ieii, mmif^ 

[0 2 90] -ett, mmmzii:^*j7^:-^xLt:im 
10 29 1] i^LtiXoiz. z<7)mmm8xu. lo 



momm^tifz'mi.^-y vizx^mi^-y h ^mm^zM. 
mn^t^ztti^x'^tz. 

[0292] $ 1 omcom^-y vx-m^miti 

m^mzmiimt mi\m.<Dmi.^^^x'h i>zt^ 

[0293] ^mm 9 d ^^mmmxumiMWt i 
X . mm 1 b mmcT^mmmttmizi immmm 
w m2Rx/m3xmuz 1 ofmrnzf^mimm 

h X y?f i ^ •/ H H R t , M5i)S4^ -y H H P f il-f 
[0 2 94 ] ttchh. ^"^ y H HRi: H P(7);!7>--?-k 

QQnmtth<7){znLx. miwmxm^^htim 

0'h$V^3 0nmUTi:-ri.. 

[ 0 2 9 5 ] CiO J; 3 (I, -y H^^ltttm^^O^tSS 

^ . ^<7yW!.'\'4mm&<r)±^ $ i mm) eon murtc 

[0296] 1 0\m^Uzm±^'y Y^m^^tz^^ 

-tmmzmx^fz, 

10298] ±^uzXoiz. :^mmmx'mmmmm 

fz. 

10 29 9] tfz. z<r)mmm 1 xummmmzx 

^4&ieiM«cjiffl ttz^x-h-ox t>*igBflco*w*>' 

[0300] amm 1 0 i ^mmmx-UT ^x^^m^ 
^ix\<^^immmmm-^. lomcommuzim 

[ 0 3 0 1 ] 'v-y h'{illSfefi?"J9T-5ll2L/v:2a^c7)ieil 

i5Xim±m^'y \^i:m\'^fz, trz, imumim^m 
[0302] zff)m^(r>mi(7iimm±mni. mmm 
10303] tfz. m^mi^ummmx'mi<on± 
^ y\<ummmmimmizx&mm^mA<m 

{Z^±thZti)^X'^fz, 
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[03 04] ^/i. a^cO^iiOJS*. Z(Dm'^iZ}5\>^ 
X i,ie^;?-;K>/ hiiSS: 1 0 0 n mmTt^-TI) d i: ^^^T 

[03 0 5] ifz. im^y v<o^mmm.^+^±^ 
< (lOMHz^-^) . ^<^^^m^+^^h^< imi 

1 ommvj:mm^±t^m^z^j:'ofz. 

[0306]$ ^>tz, ^F;r6^(cmW*^aA$n^>:MJi{i 

[0307] immm 1 1 ) zcommmi^zmmmn 
^•c-3iiie^2r^ i.Ji-&t'*»-:> 1 om^mzm.uzm 

[03 08] ^d^^^ammmt. la? (a) ti-eo 

^i?'fkt;:J;l./?$4nmS i O2 ^14*W$il. c 
^i<7)±(ZLPCVD (iSECVD ('fk^Wmffl^;^) ) 
ffitCj; 0/?$ 1 0 nmC7)S i NMl 575>Jg^$il, Clil 
«0±{:. fIftBg-fCatCJ: 0/f $ 3 . 5 nmc7)S i 8gl 

[0309] ^<r)wmmm^uimmzmh 

7 K H R H J; o T fi= ^ . C cDieii vyUf-^v 7 F (iM 

t^WLT, leiim^, ii»)«s^3o±i=ieaL, la 
mm^mms i « i et:, «t^^«i2 is-, v^t. 
\m>\m\m^^x . sjs^ 3 0 mm^^ximwrn 

xmE^epJOt-C, #«14;&yf-^A-j;t3S i02 / 
S i N#M#3gtC#fttl>^ A- 'J T h 7 7 

mfi<jt;:aAi/'c{ijkajt-c 3fflffifgi;::;prjs-r§iffSc7)ie 

[0310] -r^ib^. ifilM«stt'«=^r^ 'J T h 5 7r 

x:%h. 

[0311] Mz. ^<r)mm,zmhimmk.<rmsi 

[03121 im.m<n Vv-j r;!)>'«^^oaA^rSit■C^r^ 
I. 

[03 13] t^y-0>-Xmmzi5m7y yh^<y\^ 

ms.<r>i^y ykmx^titz^m^zm-Lxn 

•5, aA«<t**^'^<r^{5i:AV{±AI'<^:l). C<Ot;^ 



Hi: 'ixmm^Mfmtmtchfz^. u r 77- 

[0314] 1 1 {iijtti.iaifMiS 

[0315] t-f. leiMmi. - 9 V^/::{i9 Vc7)y>? 

S i O2 /Si nmS^W£.<r> h 9 7ri:aA 

IO3161014{C9V. Ams<r))VVX^im:ma 
UcJ^^Oieilt'7 hA-^'-yJ: SMMt-^aifl^U.: 
CTSrS^t/i. lai 4(ifO^ffi«{a^T-J)0, i^ffltJt 

mLxmmm'^w^tx\^hmmw 2\ wmt 

^Tt, Hi 5C^fJ:9tC-9V, 4ms(7)>'N° 

m^m-Lx\^h^^ifi^t. ^(Tymmm^mL' o" 

V^T^ttJS4Uc l<^7cieilb'7 tf 
$g" 2 "ti 9 V . 2ms <0V NVPxmEJC j: I, mi^O^^W 
=5rScaitcJ; DJ^^ti^Co 'ff$g"2"fcffifiil" I'HcMJC-r-l. 

( 0 3 1 7 ] 111 7 fg" 2 "HlMiE-r S 2 ^jTcfCi^t' 
7 hA-^'-ySr^-f. ieilt'7 h<0iSS(4**> 1 0 0 nm 

x'M. vt^}i\mLxm^(7ymiimmm^uz, 

[0318] UJi±, 1 o^iM^lJ^cM^•c'ol,leil-7/^^ 
^7 Y<r>^ff)m.<^im^-v Yim\'^tz3mmM±\,z 

oi,^T*L7t*^\ ffic7)9<icoieil'\7 HSrfflV^j^c^^-^T' 

jKT 1 . 5 IfiiMjKT' 1 0 fg<7)#ttSrt#S .1 1 
[03 19] iXt-. ll4<0^ra:5^^y1^J{lJSMMS4 

m.m^^x. ±.m(r)tmm.mzmi>im, t^jih-h 

mW5raAm?tft<7)IIS:»«^Ji«ffi«.fi[ V s (Tyrf^ 

[0320] -ecT)^*, mmm^ii. vnvua«e5:epjp 

[032 1 ] z<0^7-ay^ yfiiaiSMMfiltiiJir^-c. 



I ' 
I < 

[03 22] ttz. ^rn^-f y:^aiSMMSia$:ffl 

cr>suu(om^mm:hh 5-2 0 k Hzcr>m^t mm 
afflm(a:5j-^*^ 1 0 M H z <D%mmMmzii\^x 

lit'-/ b0^ffiS4*^'T'^ I) 1 1 $r^-r l>(7)f $)!. , 
[ 0 3 2 3 ] U rwaA«?^l:(7)l|{±€CZIIt'l«j7 

ip^. mi.\iT'J9tvm^"0\ "l"t><ttK"2W- 

tz. 

[ 0 3 2 4 ] dcOvl i: . ic0||SfiB»Jc0ifi||i«»O^ 

Yx ^(D^jvxj^^ T:^nsma^zx ^mm^mx'hh 

Zttfi^^ixtz. 

[0 3 25] z<7) 2^<Dmpm^j:mmzimuzmm 

m&.<^M^T'Ji^Ji^T-9<DX h U-i^CO" 0 " 1 " 
i: " 2 " izMm ^•t?>Zbt)^X'^hZt ifim^-> tz , 

€: 1 0 0 n mOTt^-r -5. t tH^Xh ^Zt ifi^-h^r, 

tz, ttz. ^xU7&x<r>imttzimi^miMs 
x'oA^^Kthztmmx'hhzt t^-^t^ tz . 
[0 3 2 7] -etT, mmm^z=>i■^^0 7^:1ixltzmM 

a . ^iiizt t}^m> o tz , 

[0328] JiLh, 1 o^@MJlJ^cM^T'»'^l.ia^lv;^^ 

^ -y K -y H ^ ffl V ^fz 3 ffilBliO'^f n ^ 

flll<7)9<iOieil^-y F^fflV^^cJ^T'Si-p-Ci. 3 

X. mmiS.x'1. 5fg, tefiii^T'i ofgo^ttt^^# 
[ 0 3 2 9 ] ±a! L7t J; 3 1 , 1 1 xmm 
ix%^^j:mm^:^-iX^^hztmt)''^tz. 

[0330] :mtmXUMm-?>Ui-^ -y K** 1 0 MM. 

mz^A^tzm^co 1 omnmsmmm^mmz-^^^ 
x^itztii. lommMmsmtmrnm. ttznio^ 

[03 3 1] ttz, im^iUi-^-y HCOM^MS- 1 0 W 

±1;:*;:^ < Uzm^xh^x h^^^mum'^mx'h 

[0332] C^SI0!l 1 2 ) C<0^S6fiR|tCfcttl.ieiM 

^07h7 'yr^ziiXttzim&t?>Z tizxui$m 



2) #13^10-334525 

W.X 3 1115115: t h J^-^T'*^olEII/ll4-?/W^'\ y K 
S- 1 0M?iJt3iiSLT 1 0M?i|iei*/S45r^l)Jt^T' 

[0333] Clc7)%^<7)iBilii«c{4, 07(a) tZfO 
liBSIIrM^Sr^tct ti. S i S^s 1 1 ±tc, -eo^ffi 

fiS'fW3j:|.i[$4nmS i02 lil43&W$il. C 

nco±tcLPcvD (iKEcvD (-fk^e^jmfflfiiTa) ) 

fttCj:'}/f$10nm(;OSiNJKl5*>'JgfiS$il, 
<0±tc, fig^-fL&t j; OJi$ 3 . 5 nmcOS i Hi 

6 lei l.€if#aii*«$fLTjtl. . 

[0334] z<D^wmi:^thm%mmznth 

•y HHRt3j;-5T^td , C:(OlS$iv;l/^^-y K{4M?iUc 
1 0«E$tiTV^|>, 

[0335] ^<^^co^M(r>%3%^-y Yiz^LX. IBII 

imi. ^«jijs^3o±(cKaL. ieiM«50^®s 

i O2 11 etc, imnm2 l V^;b{ffiK/J«lll!$ 

^x. w&-b3omm^^x%mmw±.^zi\mm2 

T , 0 S i O2 /S i N^ffi#jfi 

t^^tti.^^ u r h 7 -y rtcmi^^mwtcaA^/i 
jijjctHLT 3m.mm\,znmmm.<Dmt^f-^)vx^& 

[0336] ttch-h. mmw^m^ u rh^ -yr 
\,zwmmzm.ttz^m\i!,Ltz^^')7 («^) <7)^t® 

mitcnimmii>zmttzmw'<^-y^m^thztti^ 

x^h. 

[0337] mz. zffymmm\,zmhtmmm'm. 
^m^iitm^tz. 

[0338] ISIiJicO h 7 y r*>'mW<^aA&5ttTV^ 

I.. 

[03 39] h;:?.r'JxA!^tct>(tl.7 7-y HA'yH 

SJEi^>'7 hlAV(4?±A$ix^v;«<t«{cffiffLtfc 
0. aAm?^**i^v^tii:AV(i:^|!<^|,. Cc7)b;^ 

r 'J >';^^$14{±-^co^^M rxmEt14iiAmw(7)^-i£ 

^zX')XmW^M.<rMt^m^j:^tz^. #^UTh7-yr 

[0340] mz, ^cosiM0ij 1 2 \,zmhimmiM 

[034 1 ] ^-f. leiilitfist, -9V^fc{49VWN- 

^^ss2iA»<b, MzmMzm\i<zm^Lx . mm 

WtcST?: S i O2 /S i N^aM+iffcOh^ yTtCiiA 

ttz\im:,ti>. 
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[0 34 2] 9V, 4ins<7)AVl'7,mESrMPt?tJi-^ 

mmmw o "tcm^-tti, z t *>-c-^ i. , s mmb4 

-r« tf IS" 2 "Ji: 9 V , 2msOAVI/7.mEt3j:|,«i^c7) 
^p;rW=5riftliii=i 'OB^Uz. ffifg" 2 " i: tS$S" 1 "tW 

[0343] %W2"\,znm-h 2Wt^\^-/ Yi-^^ 
-Vk^^. lent'-/ Y<mfm&}\ O O nmT$> 0 . 

( 0 3 4 4 ] ULh. 1 o^iM?lJ^3M^•c^^l.fell-<'/^^ 
A,.y F<7)4'^offis^oieii'\7 b'f-fflv^7t3fflieiiS4ic 

\^tz^^\t. mi<r)^>.-*^-vY2mmt)m\.x. ib 

[ 0 3 4 5 ] <Xlc, ^ruf^ y^ajs MMS^Ha^r 

^tii L , c: co^-^ , 1 0 M H z (mmmm^m% 

[0346] -eco^^. affijgl^ti. AVPX«E^EPJp 

•thm\kx:m\}>t^.^tvf . n)VxW£kmsth z. 
i: i -? -ClSIMftc^^ffi^^'^^-r ^ C t =5: < MS^li^ft 

[0 34 7] CcOAsTO:/^ y^filSMM^CiiV^T , 
WmAz J; o T IBH t' «y h iO®43&i*t jS-r !> C: t 

t^-itz. z(r)2mm(^w&.tmm.(^m'i-<n'&xtfz^iw. 
^^tLX\,^^j:\^m.<rmm%^t kmx3m<mm<r) 

tmn^iMWj: z t m-h^ -0 tz , 
[0 348] t/c, '^rn^'f ye!ttiSMMS4S$rffl 

i^i> c J: 0 . 1 0 M H z x'<DmmmLmiX'hmn 

c^S M MWiM^fll^TSil. 5 ~ 2 0 k H z (Dlf^i: |S|« 

1 0 M H z <^nmmif.w^^zii\.^x tie 

il t' -y h ^ I. C i: Sr^-r t i?)-C'3i S . 

[ 0 3 4 9 ] ^ A- 'J 7<7>iix'^m.(r>m.\miMX'm 

OmVX'h*). SMM<7)m^^mU^^lmVX'hi>Zb 



^cr>m\iytj!tnozt:^<X'^ hm.xhhztmp-i 

tz. 

z<Dzt-h^h. za)mmm<r>%Bm^cr,^ 

m^^j:m^(r>&.Xt tz \,m.\^m.i}^ij y ^ l^^ n-IBII^ -y 
H J; 0<7)^-«/^^A''f r;?>mjEEPjD{wJ; ^Wm^X'hh 
Zbifi^^titz. 

[035 1 ] z<D2mm<^mm^j:%mz^mLtz^m 

h " 2 "izMm$^i> Z ttiK'h h Ztmi)"otz, $ h 

n mmzth z t ti^-^mx-hi z t t^m^-otz. t 
tz, rmx<7)Mmttziimmmh imsxd^o 

[ 0 3 5 2 ] -e UT. mmmiz^ ^ 'j r ^^a itzmm 
{s . yt^^^izm ^hizb mt^ ^ tz . 
[0353] liUi, 1 o^iM?|J^cM^■c••v^l)ialls±•7 

;l^f.A,.y Kcott'c7)ftSc7)ieii'\'y KSrffli^iC: 3Mffilit' 
>y hco^Tor?'-f y^ltasMMII^aSrfflv^^ciS^S^ 

[03 54] ±^Uv:J:ot:, CI comipij i 2 T'Ji 3 <i 

imm^m%mM±mmt ix^mmm^n-yx^^ 

hZttl^^i)^->tz. 

[0355] ^^mmX'^ism/'m.-7)V^^ y Yifi 1 
0^1M?lJ^^M^^ili^co l 0M?i]IBIi/S4O3(ilS» 

Lfc^-a-«o^siaii/ii±3<iiaii^ai: Ltt)iffl«r 
[0356] 1 3 D ^mmmx'ki. mmm 1 1 

v^T. 5ffitffgoie^S4M*<0^W^m^.T^L^^, H 

±-th{z'ytLx^m^zm±Lx^^i>ztmti>h. t 
)vxmssm\^tw^<r)mkk^sUz, z<^tzi^, z 

[ 0 3 5 7 ] -e^-c'. mmiiiTi,zfs<i-mmmmzm\ 
Lx smm^m^^m^tz. 

[0 3 5 8]^"0"tLXmmm& -4 0mVaT 
^"l"ttX^mmQ. -3 5mV^-l 5inV 
ffi^"2"i: fcasmfi -1 0mV~+l OmV 
ttlg"3"t LT^Smfi +15mV~+3 5mV 

mi"4"tLx0mm& +4 0invjiLt 
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[0359} ll4{ias<7)SMM^fv!(i'\xn^-f 

[03603 MMmmms i Oj /s i mmim<r> 

[036 1] W±J; 0 , § ^^nVP 

[ 0 3 6 2 ] ^/c. 5tffil@c7)Mv>7)>'f-WN-$-S:t 
Ht;fflv^l>ci:tciO. leiit'-y hOitfit 100 

10 3 6 3] ttz. mm^zmm'^&Atfzimiii^ix 
it. 

[0364] feLh. 1 o^@M?|J^3M^■C'>^^.2.lBllv;^f• 

p^w ymiiiSMMM±m^m^^tzn=m±i,z-:>\^x^. 

Hfcitijux. ie«iws-C''2. 5fg. u^mx'i ofg 

[ 0 3 6 5 ] jiLh J: 0 . <7)mmmx'ii 5 mimcomm 
mmn^mt ix%mmm^'yx\>^^ztm 

iJ^ntz. 

[0366] *IIS£fi^t'i5 5 iiOiefli-eyU^'^ y K Srffl 

toM^jie^a. Mi 5m(r)mm^m.t lx 

m^mt{:^tl.iMotX'{,tc^\ 
{0 3 61\ttz. M^iJJgS: 1 Q\:XHz±t < Uz 5ffl 

mmm^mmt ixhmm'^^x'$)^. 
[0368] imnm 1 4 ] ^uMpa-ni. mmm 1 2 

im/M^^ -y F Srfflv ^Te!lt tit , mmm^(r>jvux 



[0369] ^zx\ ^miirF^z^-tmmmz^w] 
Lx 5mcr>smm.^w^fz. 

[0 37 0]^W'0"ttXmmm& -4 0mVlilT 

mSi"l"tlXmmmiL -3 5mV ISmV 

^W2"i:bXmmM.ii -1 OniV~+l OmV 
^"3"tlXBmm&. +1 5mV~+3 5mV 

m" 4" t ixmmu +4 0mv]iLh 

tg=5r^ffi€ecOfi^$i|fP Ltz , 

[037 1 ] s*{4SMivii/s{i^ro^w 

cosMMcnmrnmi^L-^^commmiii^tLx . 
m^hy-y rm.mzsim^ittz^mmA.tii ttz. 

[0372] WMWmm(r>S i O2 /S i N^ffiftjfiO 

h7>yrt3#st^m?^c7)^^®^affi€fi<7)^Ml:t IX 

o'\ "1", "2'\ "3"mxf-"A"\,znmhmm}SL 

[0373] JiLhJ; *3 , § ^ avp 

:^9&<^m^i:m&<o±^ ^x-^mix . iom^ijuc 

«y H $rffl V 5 ii<7)ffi^i7)ieiim>M* ^ HII L . 

[ 0 3 7 4 ] ^7t, 5fe«ES<?)iiv^;^yf-uys:-$rS4 
•?;Uf-^>y Ftcfflv^|,>l ttcj: 0 , iBIit' y hOttfit 
1 0 0 n mUTC^I) ^ t iMtij^-itz, 
[ 0 3 7 5 ] ^fc. ^^e^{cm<t*^'aAS/::{4S(!±}$*l 

tz. 

[0376] tui, 1 o^iM?f]{;M^'C'v^sle^liS4v 

Xn--Ltzt)K fl!l<09fflcoieilK-y HS:fflV^;t^^-C-ibo 

tz^ki, ii^<7)#-'^-y h'2ffiieiifcitiJLt, leii 

mJSX' 2 . 5 fg . f SH^ti J; iXS^iST' 1 0 fg£7)# 

[0377] ixhj: 0 . ^<r)mMmx'\im\m i o fflto 
^^hiitrnt^-^tz, 

[0378] ifmmxu 1 offlfioM?ijjgw^i.ieiiT 

meiis^jia tLxhrnm^^^s^t^imotx-iitc 
[0379] mmm 1 5 3 ^<7)^{|^tt3(ti.iefi!i 

Hs<4, M?iJS 1 0<OieflS:tv/kf-A..y h'<?)ttEco 1 fi 
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[0380] :L<Dmti&mxu. m 1 9 i,z-f:ff)mmmm 
^^tx 0 1;, mmpi^ 1 0 B{s, s i mfr 1 1 ±iz^ 

^crimm^itizX-iXm^ 4 n m S i l 4 

vIiXC7)±t2LPCVDai;J;0ii$5nmcOS 
i NI8I1 5*<m$n, $/i>JCC:n<0±(CLPCVDS 
tCiOHSSnmOS i02 ^1 6*>'?^^$il, 
:iticr>±iz. 5 ninc7)S i N|il 7*<J^)t$il. ^ 
tl<D±.izmi^i^ttz{iLPCVDmizX*)m^3. 5 
nmCOS i Jll 6*«§nm^^mil*^WL-C^ 

S o 

[0381 ] ±iBLPCVDf ffMtfcS i Oz Ifc S 

[0382] ::(r)wmmmi^tuinmmzMi-i 

t=5ri5^. leiMft^. fli)igS^3 0±lcESL, IB 
IM^co^fflS i O2 Jli 61;:. #t^^m«i2 l \,^t> 

immm^^x , kh^ 3 0 nm^'^xmmi^±c 

K^mmX. ^«tt^yf-^A-j;0 S i O2 /Si 

[0383] ^<7)mnmxu. ^TXJ^m<^mmmm 

1 1 timtX 1 . 5iB^^j:':>X\i^htitfi^ ^(D^Wit 

Lx. m^z^^uu=>^^v7Vyyrcommh±t 

[0 3 84] ttzZCOmmrnXU. S l O2 ^i:S i N 

u/^-x 'omTimmiziixtrdimiiit^ztizx 
[0385] mz. :icommm 1 5ct3ft'i> 3<iffifgc7) 

[0 3 86] t-f. S i O2 /Si N/S i O2 /Si 
N/S 1 O2 /S i^i3t<?)ieii«E*tC, -9V^?tl49 

xm^ uz3mmmmT<r>mmmmzm]Lxmim 
[o3 87]mm"o"bixmmmiiL -7 0mv — 

30mV 

mrv'tLxmrnmii -i5mv~+i5mv 

fffB"2"i: trasmfi +3 0mV~+7 0mV 

mz . Jjs<7)ii 3 ioiisio s M Mm<r>m^M.R s s 

R s s M H s:ffli->t: . mmi¥<7)mm&i^j:&xttzim 



)uxmE^(muth z t izii ->ximuwcommti^^ 

[0 388] ^rnr^ySMM#T'{53Atmx3Atm 

m^yh yxhimmtmixmtuz. ciim- 
^v:{SRai$*i, ^cr)f^mtLxmmmiiL<Dmti^mmtit 

^vht)m^^fiX\>^h:it^^.Ltz, 
[0389] ttz. '^rnr-^ ySMMcox^^f-vyx'j 
7^^l^^Z>h^<LX. mUil . 5//mXl. Sum 

[0390] ti±J: 06Siffl=5:ieflt''y h ^^t^q^M y 
S M M M^m.\.z J: o Tigl tU^tET*) hZt mti^n 

tz. suumB.-^mm.tinmvx'hh^t-b^(=. mm 
[0 39 1] z<r>ztf)^^. z<r)mmmcom$mi^co^ 

pm^j:9McomXttzimtiiM.myi-UJ-^~im^'y 

[0392] ■i<7)2mm<Dmmm^j:m^co^miT'Ji^ 

m^mtm.mx"ri^9)\rr~'^<7f o-rvt" 
2"\,znm^'^h:Ltiizx'onmmmifX'^ ^Lti)'^ 

^iPrtfz, 

[03931 tfzm^ comm^. mA^immm 

SS: 1 0 0 n m WTtl-ri. C t iJ^'^^Xh hUt 

-ytz. tfz.^^0 7riX(7)immmmh lusx'o 

[ 0 3 9 4 ] -e . mmmiz^ ^ u r StSA l^^^i^ 

it. ^^^^izm^tiizt^mm^tifz. 

[ 0 3 9 5 J j^, z<7)mmmxu. s 1 02 /s i n^v 

To^mt)<3imm^^tLX\^6m^iz-o\>^x^ifz 
ifi, ^Tv^mtnmm(7)%^. ttchh. sin/s 
i 02/S i mmzxhim^w<r>^h 3mmmi 

[ 0 3 9 6 ] i 7t , ^mmmx'\mnB. 1 0 mm/n 

ie^s±-7/w^'^>y HS-ffl^^^v!3<i<oieiigai:f^ 

[0397] im^m 1 6 ] z<7)mi&mx'iimm 1 0 
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[0398] iicommx-m^tzMmmmi. mi 

(a) l,ZJptJioiZ. Si02 M14 {m^2. 5n 
m) . SiNUl 5 Onm) tsXt/SiOz B 

c 0 3 9 9 ] ^commmx-m^^tzimnrnzh^^xii. 

t. S i02 mi 6 $r /¥< tl>^fctc J; "5 S iSMJ; 

[ 0 4 0 0 ] Lt > -e<?)ieii. , fc<j;i^W4:^>£ 
tmmmi 1 fciHi^cT):^^^:^^;^^. 

[04011 ::c0ii-&c03ffilBI|-C'Omiaii-^c^:Ji-S'J{i 

[04 0 21 ffi#"0"tfC^iBSfi -70mV 

30mV 

mk"l"tLXmmWiL -15mV-+l SmV 
WW'2"blXmmMiiL +3 0mV-+7 0mV 
1 0mM.nLX^^h o-tbCO^McOim^-y HStSV^T. 
leilK -y H ^V^;?.mJES: EPJp-ri) ^ i: J: 0 , S i S 

c 0 4 0 3 ] leiit'y hm3m±nmz^^^xii:^m 

[ 0 4 0 4 J iifo:, *llffe<^fmBIIS4-7;l^f-'\-y K 
2:fflV^/i31itl^cOie#S±J|glw^V^T^Uv:*^ 3 

$m^m.t IX hmm'^mx'h^. 
[04051 mmm 1 1 : zcommmx-mmmi^b 
Lx. mmmi i bmm(^ii§mmm^\ m2io^x/ 
m4xmuzMmiiXi/m^'y vuRt. n^^-y 
HHP i:^tL^'ixmm^t Lx . M.nm 1 0 coMmn± 

•7)V^^'y KS:ffli^7t3<iieii2:fi=o7tCa|S:^-f . 
[04 061 t^j:hh. ^^y YHRtHPOy^yf-U 

f<.-irm]^zm^L . mmm o\,znLxmmmx' 
{4. ^<rim^i^^ixmm\.zmmixhmmM^)m 
0 0 nmfthifi. mm^umx-m^^i^ixm^^-/ v 

HPf,zmtXki^<r>m%^^m-hii!mii^t(:^^:ibi)-^ 



3 0 nmUTf-ecO^^iiJi^S- 5MH z fc Uc. 

^^m(Oj»a^S:±(f !> C i: !> C h ;^>»^> . 
<r>m'hm%mi.<^±^ $ SrHSSlJ 6 O n mmT^C^ -C'/Jn 

[ 0 4 0 8 ] ^ f.;. m?f\mz'mi?'&x^h.tzmmi.. 
x'<m^t^x'%tz, 

[04 09] C<7)J;dtc, ^<T)mm\l<zii\<^Xt.%m 

mtitz. 

[0410] ttz. :i<r)mmmxM. 117 ( a ) X'^sL 

tzimmm^^tztK mm^. mmmi9X'^^L 
tzmmzi. hnMmmm^mhmmmm^^tzm-^ 

[04 1 1 1 ^^mrnx'^m^mi o<^v/uf- 

isiis^'v •y\^^m^^fz3 m^mcomm^msiz-^^^ 

)]^^^y H m^^fz 3 mm<r>ii^mstfzim±mM. 
b Lxm^-ft c: b t^'^mx'h I. ^ J4W a i t' t ^ 

[0412] imm\ 1 8 ^ M^ijs 1 oco-7iu^mii/ 
mmbt^i^X'hh. 

[04131 Z<r>m^(Dimi^W8 0(4. 0 1 3 iZ^CT) 

w&mmmi^tJ: oiz^ si a«s±8 1 tc, ^(r>mm 

^mit^zX ^Tm^Mb lX<7)m^ 3 nmOS i O2 
m84i:m^Uz^k. r7XTCVDat3j;0Si:^y 
^B^B8 5c^mL, ClilCOJit:. SiM^a8 5c^a 

atf^iis 5 i srj^^tT. zffitmm 5 1 

y^H^aS 5 c*>'mSixT)^l.:^/feB^Hl8 5 ^JB^ 

^V^TC:^iO±H. LPCVDSl:J:0±a^)l 
blXm^5nm<r>S i O2 Ii8 6S:JBfi£LT^I>, 
[04141 Z<r>imUi^lZ S i 8 5 ^Wt 

^3o±i,zmm.t. ieii^i«5coaffls i Oj ji8 6 
1+1^152 1$:. i^i5{ftii/j«M$-ttr. mm^ 3 0 
i^m^-^XMmmi^±i,zi^mim2 1 ^^stooie 

WN'-2 1 J: 0 S i r^yiSB^H®$:*•rl.S?^^«cO:3f 

■V u T h 7 y rizm^ irmmmzrtx ix^mcoimi: 

a . t^rt)*> . =^ ^ U r h 7 -y r(c^fl^Wl::aA Uz 

^x07 {mi") ^mmmmiizmttzmw^f-y 
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[0415] z(r>mMm'(>(r>sm^m<Dmi^tii tt 

[ 04 1 6 3 <x{=. ::cr>mmMi sizmitmnm 
[ 0 4 1 7 ] it', mmi^cos i 02 /Si ^m^bM/ 

S i O2 /Si »#:C5 Vc7)>'N°yl';^IK2:'^'y H-f 
*>l+««®2 1 ^^htmiX . LT S i rhy 

[04 183 <Xt:, 113603 MMS^^SSrfflv^T, IB 
sO:}J-^|ii: LX^tiiSMMI,Zl'>X3MmX3Mm<DX 

t3 J; o xmmii?i(r>mmi)^^nti c: i: =5: < B:mzm 
^tix\>'^hztti^m^'^t:. 

[04 19] SMMi|-C1S2/^mX2^£mc7)gp^T-df^ 

^mimmtimiximatx^^izt^^Lx^^h, 

[0420] ]iLtX OmmiSllh'-y h SMMH4J£(c 

amiS-^xim 40mvf$>o. SMM i:{a^^pigAi 1 

[04 2 1] i^L*. -5V<7)y^V^Xlfi2:lell;<T-f r 

Iffi^mt-S^ $ ill) H^<7) 3 y h 7 ;^ M, j£K L T t ^ 
I., 

[0422].ro^tA>'b. *lll6mieiM«so^m 

[0423] :L<7)mn<rmmnR. ^^wsLtm!i<r>m 

X V U-i^a)"0\ •• 1 "hXr/" 2 "izMm^itlZti)^ 

2llP:»X'r >'':J';l'T- 0 "1 "tiXt/" 2 " 
t)l:f]K$-ti-|.C t HJ; 0 3<ifflfB^|5]-c7)i£||h'-y 

[04 24] i/c, a^cO||^<7)^m. ^--MefMJ^tO 



Efis- 1 0 0 n mm^z-fhL t mmxh izt m 

[04 25] ttz. ll4{lS^tJt'S7=-Q^>f y^aSM 

umm\^hLt\.zxy). 1 oMHzj-xhoiii^^^ 
[04 26] -eu-c. mmz^^oT^i&xLfzmm 

(i. 1t^^^^zm^hi>ztmf}-ofz. ±^ltzX 

oiz. :mmmxummmimm±ms.t ixytmm 

[0427] CIIJt0iJ 1 9 D ^(OHJIW-Cli , imn^Hf- 

m ttz 2 mmcomiii x im^m^ h $rffl v ^tz « t 
m^'^fz. 

[0428] z<Dm^<o3mm(omm±mtit. m 

mmi 1 tmmizm^^hztti^x'^fz. tti. mm 
wt0m&mrcmi<^m.^ff'ox\^i,tzif>. tmm 

mmmmzxmmt:MAmi,z9\f±ti:Lt ti^x-^tz. 

tfz. ^7-x:iy-f ymiii1j^cOSMMi:m\>^h<ltl,zX 
0 . im t' -y h «Oi§jg«Ml?!<-CtOS4*^'-C' 1= fz . 
[0429] tfz. m^COm&i<r)^^. Z(0^'^lZi5\^ 
X t^/MSiit'-y httf^^ 1 0 0 n mOT(3-ri.^ 

-simxs>6 z t imt^-itz. ieiic7)?i*i^iai4 

'0'h^<thz)ipx%fz. ttz, wmmzmmt^'&x 
^ixfzmmiwt^mzumixtz, 

[0430] at J; 0 , *ll]|fe0iJt-M?iJiS 1 0 coieii/ 
S^vyUf-'^-y K€rfflV^fvriS?^SieilS4^Si: LX% 
it^j:mii^'yX\^hZti)mU^iXtz, COllJfeWc 

tjv^Ti. [17 (a) x^.Ltz^mzxhtimkwm 
\^tzi)K m(Dm^. mx.\imi9. mi 3t^ucm 
^zxhnmmm^^thimmmm^^tzm^xhn 

X %>^mm:^'^imh ^Z tmot ft =5ri-\ 

[ 0 4 3 1 ] $ ^mmmximni^ i Qmm/ 

S^-e^l-f- A. .y K ^ffl (, 3 ffitf fg<7)ieiill4^IEtco 

v^-C^nt/::*\ *^B3^M?i»'l 0JiU:Oieil/S4 

-y H $:fflv 3 m.<mBmw.ttz\im.mw.t 

[0432] i^m2o^ z<nmm\.zti\^x\,i. m 
mmiitnm(n)mmzxhimm.mm\'\ mmmi 

^'^r>tz^^Xhh. Li}^t^j:i}^^. Z<^mMm20iz 

[0433] z<Dmmmizm^tBmm±wtm 

[04 34] i-r. lEiliKftlOtC, -9V^/::{i+9 



[04 3 51 9V. 4ms<DJV\^Xlg&^m}\lUz^ 

ti. ttz. -9V, 4msC7)^NV1^7.l:E2rEP]!lD-ri>^i: 

izx*). mmt)tmixmmmm^m-tx\,^h^M^ 

^t. zcr>mm'mmmm"o"^znm^'^izti)^xt 

[04 36] KFMS^^M^fflV^T. ±K^cOiE 

^mm.^5m}\zmy^vj^-im\\ 5mh 

[04373 -ecOJSm. ^BnB^^fi. A71^X«E?:EPJD 
-ri> Byf^T-^-fWiH^^n-f . vsvP^^ES-Epjp-f I. ^ 

t^zx-> xmmw<mmifi^t h:itts:<m\>z% 
[0438] Y.Fy[mzii\^x%=f-mixttz\m.^^ 
tzzt^m^Ltz. ^<r)mmmmxmmt)mLxmk 

[04 39] tfz. ^i^^^$'5MHz;fryf-WN'- 

COE±^-y ¥^m^^tzKFM^^mif^\>^^Ztl,ZX 
0, 5MHz-C'C0Si^ig^f[MJ|gt'i>5- 1 0kHzi:|5l 

fz. ^mmmi-^n 0MHzj.:ii±T'?E^/N'^-.^^co/h$ 

i: LT 1 0 MH z lJLhc7)iS|g^Ml^t34oV^T ilEllf 

•7 h c7)^aiS4*^'-C'i' I. ^ t s-s^-f t <o •?:•■$> I. . 

[ 0 4 4 0 ] 'J rc^aAm?t»tfOl|{4«(aMt'^i^j7 
OmVC'^>0. KFMm&^mmti^3myX'hi>Zti)^ 

0!l;c.{fTV:5';Hi^"O'\ " 1 "iDj:tX"2"OT-:? 

tz. 

[044 1] z^ztt^t>, z<r>mmmcommiii(r>m 

[04421 Zffi2m(7)^Biifi^j:9Mlzjsmttzmm 

[0443] m^<D^(r>^§k. WL'Hm<m&i: l o 
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0 n mOTtC-r -1. C t ^^'Tl' I) ^ i: ti^^rtt'-otz . tfz, 

z t tn-^ hzt t^m^-^tz . 
[ 0 4 4 4 1 LT > ^pmi>z^ A- 7 sr^A uzm 
ji- yt^^imz9kmixi z t ^<m^^tz, 
[0445] ±^LfzXo^z. z <7)mmMX'iimm i 
ocoie^/s^-7;u^'\>y \^^m\>^tz3mm(r>m^^ 

ofz. 

[0446] :$^mmmximm!K i ocotm/nMm 

Sizmmtiztmmx'h^, tfz. mmmnoa 
±i>z±^<Lfz^ff)^mtmm±3mmm±mw.t 
ixijmmmx$)h. 

[0447] immm 2 1 j ^^mmmx-a. mm 1 3 

immmm\i ^x . 5 mm.<numMMm<^m^^ 

mm^^^-Ltz, zami^^mmmmnvvxwsifi 
mx-fuz-oixx^m^zm±Lx\^h z t ^^^^^^i. , t 
fz. ±Bmf^ii^vuxw&<r)^i}<mm^izfm-it 

\^i^-tZtti^h:h^'>tz. ^ZX\ ^m^aTl^z^r^tm 

10448] mwo"tixmmmii -4 0mvOT 

^WTtlXmrnMiiL -35mV 1 5mV 

WW'2"blxmmmiiL -10mV-+10mV 

tff8"3"i: LT^fflmfi +15mV-+3 5mV 

m"4"blXmmmiiL +4 0mVmJi 

T—$'(09^T3^MiryX'7-(i'y(.10VtfziiryX 

•^^ tx 6 v(om&^vi'X<7)max''ff^\ ^mMmt^°i 
m^j:mmmmmmmtfz, 

[04491 S:t<4K F MfOaffi«{it}}-^e(0^ffil;{ail 

b Lx . mpm^j:m^ h y 'yrmmztm^-^tzmi 
mi^muz, 

[04 50] Si ©2 /S i N^ffl#3fiC0h7yrt;# 

^thVM<7im^^^mmiiLb tx^vi^xmm&izx 

'Ommt. Ti^^)\^'r—^(^"0\ "l \ '2\ "3"ii 

XI/" 4 "i,znmt?>mmmiiLm htih z b mf}^^ 
tz, t' yh^mmc^miiiMii. KFMco^aiiSE3V{c 

ntX^jH-bti^Zb ii'^W)>->tz . 
[0451 ] ULhi 0 , mmM(Dm'&Lb±h^ Sr^NVk 

xnB.<^m^bnK(^±t ^x-umi-x . 5m<mm<^ 
mmma^Ltz, 

[0452] ttz. ^^m.'^(r>m^i\imMi^tS^-y 
FSrfflV^SCiitCiO. leHt'-y hcOilgib 1 OOnm 
m'i.ztchZbii^^t^'^tz. 

{0 45 3} tfz. mm^^ifTiKttz\im!,^tl 

tztm^-y vmmi%-^^^\,z%mixhzbi)^t>-> 
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[0454] vxtx <o . z<Dmi&mizt5\,^xmm i o 
o]iLtizuz^m.im/n^mut lx i^mm^mx-h 

[0456] Cmt&m2 2 3 CcOllS6CTtCt5{tl.|fi^*3 

"/ \^i)^hm'f(r>mxiizX'jx 3immi'ij'^fz^'^x'h 

S o 

[0457] ^iOHMWcfev^t t . 'SrolfiEOia*^' 

1. 5mz^j:^x\^^rzi6. ^(r)^^tLx. ^m^z^ 

[04 58] fUT, ^<ommmi,z^^^xii. msx-m 
[0459] z<7)mmmizm&mmimmt^^^ 

[04 60] tr. leiMmi. -9VSfdi:9VWN- 

[0461] 3ffifflfg{i. WTO^iBSatc^SiJU-Cie 

mk"0"tLXmmM&. -7 0mV' — 3 0mV 
tffg" 1 " i: LT^®«{i -15mV-+15mV 
ffi#"2"t LT^ffima +3 0mV-+7 0mV 
mz. mn<^KFMI,zX'7X 3umX3 Mm(7)JL0 7i 

xmmi^cr)mmf}^mnti c ^ =3: < mizm^ tix 

[04 62] KFUm:ki3fxmX3um<r)^-9tX'^x 

vy>v\xms!it)m.Lx'&:^Ltz. ztni-9ytfzii 

-J: 0 '^r a^ffl#i6<^ hy-y nzmmmzHXt tzii 

mm^ix. ^(o^^tLxm^miiLc^mt^mmtitmi 

[04 63] KFM<?)Xdr-r>'X»jr$r$<bC/h 
^<LX.mH£l. 5;umxi. 5 ju m i: LT, 



[ 0 4 6 4 ] ULh J: 0 HSiffl'Srieil t' -y h Sr K F MS^ft 
izX'oXm\ii^mxHb IZt if^i)^'ytz. K F McTJ^fi 
3 m VT'^> I. i ^: *^ , 01J ;t r x ^ /Pft^" 

0 " 1 "^3cl:l^"' 2 "<7)f- 9<r)m^\^%Wii oztifi 

[ 0 4 6 5 ] CCT)^: i: s C(O|lifi0iJcOiefMf!|5O^ 

[0466] zai2mm'nm^^^j:^<^^mT'Ji' 
[0467] m^cr,micr)^^^ m4iimm(r>m:m 

1 0 0 n mOTd-l) C: t if^mX'h tZt tHtt^-y 

A^^\^Zti)^m^->tz, 

[ 0 4 6 8 ] , mfm^z^ ^ u tstsa itzmm 

0 ic. z<^mmm 1 2 xummmmm^ms.t ix^ 

^^j:mmn'oX^^^Zt^^'/^i}''^fz. 
[ 0 4 6 9 ] 1^5. Z<7)mtmX'ii. S i N/S i 
r n-^fflA^- 3 a^J^t $ fiT V ^ !> ^-^icov ^ L/i 
'vT^o^B^ng^cOit^, f^i5*>. S i N/S 

1 O2/S ilf^t;j;^iB^iSE^*:<0%^t, 3<iiBIIO 

[ 0 4 7 0 ] $ <>t. ^mmx'nm^ 1 omm/ 

n^'?f\^1-^-y h'^fflv^Tt 3<itSlgc7)fEIIS4glt=o 
^>t*L/::3t;\ *^HJS:3fflffifgoie^S^^v:{ilf^ 

jist LT )iffl-ri> z t iMmx'h !> c t <iw a ^ t-t 

[0471 ] c njsfi^ij 2 3 D ^ (o^js^iitii , mmm 1 
7 ictjtts k. nmz. r ^ s i »«sffli*»<;>« 
^wm%3%<^^\ 'J r h 7 •yri::aA-ri):^j»:t:'c7)3<i 

[0472] z<Dmji&mx'm^^fzimmmi. mmm 1 

UZhli'Tht^miZ^ 07 (a) dZTTit X 0 iZ . SiO 
2J114(3nm). SiN)115(10nm) tJil/ 
S i Ot mi6cr>i^mzJ:hh<D<7), ^«ll^gfi?lJt'ffl^^ 

mizx-yxm^t. ^<r>jm^5nmtLfz, -etr, 

[0473] z<r>mf^<D3mimx'<r>mmmiiL^^<^ 
pnm<^m'ox'$>^. 
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[0 4 7 4]^m"0"bLxmmm^ -70mv — 

30mV 

tffg"l"t LT^ffiSfi -ISmV-^+lSmV 
llfg"2"t LTaWlfi +3 0mV-+7 0mV 

IIS60IJ 1 1 axi/ 1 7tmmz. iaf*-7yp-^A.-y 

[0475] ^(Dmmmi,zmfiM$m^mmi. mm 
h 5 M H z t-Qcomm^mmx'comm^^n^fj^^m^z^j: 

( 0 4 7 6 ] § <i> tC. *IIM0lJt'tlM^iJig 1 0 (Dim/ 
7 F Srfflv 3 iitf l8<7)|eitS4^®t3'5 

[ 0 4 7 7 ] ^f.:. mimi 1 OOLi: Uz^'Mm/ 

[04 7 8] mmm2 4} z<ommmTii. mm^^ 
'J r e s i mi^mp^WMwms<^^^ r h 7 >y ri; 

^ -y K 3 fltSfgcOS^H S C M 5rfflV^f^|f 1§ 

i<^^\:&i:smm Lxmm ttzm^x-mtm^ lx 
[0479] cLcommmx-m^^tismmwii. 07 

(a) tl^t-idtl. SiOj ^14 (3nm) . Si 
NUl 5 ( 1 Onm) fcit^'S iOj ^1 bCOmf^lZX 

cos i 02 mi 6i:mcvDmizj:^xm^L. "tcom 
[0480] 3mmiX'(r>nmm&(o^mmmmm 

[0481]ffifS"0"i:t-Ca®«(a -70mV — 
30mV 

^m"i"tixmmm& -i 5mv~+i smv 

ffif8"2"t LT«M€fi +3 0mV-+7 0mV 
leHK -y HtCAVl^;?.SE$:Epja-rS C: i: lij: 0 . S i « 

'e<o^^i:LT. 3 fflieiif<oieiih'-y hotels 
[0482] leiit'y ^<oiells±!^^col^■c{4^<o 

•y h't t-Cffl^^^c;>yf-WN'-J4's y Ki:ie^«;(*ctiO 



[ 0 4 8 3 ] ^-^C. ^cOHSI^Jt'Ji, S C 

^cttr^fflv^TV^S^vrab. ifiHt'-y hi OMHzJjLhoS 

[ 0 4 8 4 ] t ^v! . *IISfifi«Jf {4M?|JS 1 0 cr)iBli^;l/ 
f-'v-y h'^fflV^3^^3^itffSc0iellS4gg{^O^,^•C^L 

^mtfzim^Mt ixmmm^j:;ibiimd tx- 

[0485] C^St0iJ 2 5 3 c:(0llSS<?i|l;*3(tl.lBIM 

mi . tm^^ -y F t tmmni^zn^w ^)vx ^ md-t & c 

fctictO. «i^2:iS#ii#:c0«WgS®i0h9-yr'\^ 

xhh, 

[0486] ^K^m-^mmmwii. m 1 3 tc^tfc. 
[0487] z.<DnMmmi:^th^ii^mznth 

®2 1 S:, \^Hm>mW&^^tX . i{fi^3 OSr^ij 
SHttiei^m±t#t^^m®2 1 $:^L'3-:3lEI4ffil8 

f,zm'^\^xfvvxm&^m\Lx . mmfS:^ y^wN- 
j; 0 s i i•y^^m^nmz^^•fh^^ u 7 h 7 <y 

^^'J7h7-yrtimW::aAUcdE-^'Jr ) 

[0488] <lCOie^^f*:*>^>CO|fillffif8<7)ijg^{li tf 
^;b^>S4{4, *IISI01J-C{4±i: LTS i •^yM^^O:^r 
^ U 7 F 5 -y rtw S i aws J; ?r^HlrWlcaA-fl> 

:.t^zinxmfii^\,zmM^<n^i±t^'t . «it*co 
[0489] mz. :i(r>mmm2 5{wt>(ti.ieiiift'is 

[ 0 4 9 0 ] ^-f . Umm<^S i O2 /S i ^hy^^B 

a/s i 02 /s i -rm^BM/s i 02 is/s i sf* 

( WT^tl^f 2 a ) 5 V<^>'tyt'X«E5-#t^ffi 2 

mW^aA«ir*«OllS:^ffim(av s(0:«-^i: 
{tit-^S. KFM(Cj:'>T3)umX3/im<7)xU7S:fFfi 
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